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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Biological  Survey, 

Washington,  D.  C,  April  15,  1911. 
Sir:  I  have  the  honor  to  transmit  herewith,  for  pubhcation  as 
North  American  Fauna  No.  34,  a  Revision  of  the  Spiny  Pocket  Mice 
(j2;enera  Heteromys  and  Liomys),  by  Edward  A.  Goldman,  field 
naturalist.  Biological  Survey.  The  spiny  pocket  mice  are  widely 
distributed  in  the  drier  parts  of  North  America,  and,  although  of 
small  size,  are  of  considerable  economic  importance,  owing  to  the 
fact  that  they  feed  chiefly  on  seeds,  including  weed  seeds,  corn,  wheat, 
and  beans.  Comparatively  little  has  been  known  of  the  relationships 
and  distribution  of  these  animals.  Hence  the  need  of  the  present 
revision,  which  brings  the  subject  up  to  date  and  will  materially 
lessen  the  labors  of  those  who  have  occasion  to  study  and  identify  the 
animals. 

Respectfully, 

Henry  W.  Henshaw, 
Chief,  Biological  Survey. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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REVISION  OF  THE  SPINY  POCKET  MICE. 

(Genera  Heteromys  and  Liomys.) 


By  Edward  A.  Goldman. 


INTRODUCTION. 

The  spiny  pocket  mice  of  the  genera  Heteromys  and  Liomys  belong 
to  the  family  Heteromyidse,  a  group  of  mammals  widely  distributed, 
especially  in  the  drier  parts  of  North  America.  The  other  members 
of  the  family  are  the  pocket  mice  of  the  genus  Perognathus  and  the 
kangaroo  rats  of  the  genera  Dipodomys,  Perodipus,  and  Microdipo- 
dops.  Although  of  small  size,  these  rodents  are  of  considerable 
economic  importance  in  many  regions,  owing  to  their  excessive  num- 
bers and  their  habit  of  feeding  on  grain  and  other  seed,  which  they 
carry  off  in  their  cheek  pouches. 

In  Heteromys  and  Liomys  the  pelage  is  composed  mainly  of  flattened 
and  grooved  bristles  or  spines,  which  readily  distinguish  these  genera 
from  all  the  others.  The  genus  Liomys,  with  numerous  forms, 
overlaps  the  other  Heteromyidse  in  geographic  range,  but  gradually 
replaces  them  from  southern  Texas  southw^ard  through  Mexico.  The 
genus  Heteromys  includes  an  austral  group  of  species,  some  of  which 
range  in  northern  South  America. 

HISTORY  AND  MATERIAL. 

A  species  of  Heteromys  was  first  described  and  figured  under  the 
name  Mus  anomalus,  from  the  island  of  Trinidad,  by  John  Vaughn 
Thompson. 1  In  a  paper  read  March  3,  1812,  before  the  Linnsean 
Society  of  London  he  gave  an  excellent  description,  which  was  pub- 
lished in  the  Transactions  of  the  Society  three  years  later.  Thompson 
was  well  aware  of  the  peculiar  characters  of  the  animal,  and  regarded 


1  Trans.  Linn.  Soc.  Lond.,  XI,  pp.  161-163,  pi.  10,  1815. 
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it  as  an  aiuMualy  sorviui:  as  a  connrrt iiii:  link  betwoon  Mus  and 
Ihjstrix,  but  liardly  ^vol•tby  of  ixtMioric  sei)aration.    In  1817  Dos- 

marest  proposed  provisionally  the  generic  name  llderomys,  with  ; 

2fus  anomalu^  Thompson  as  type-.^  j 

Five  yeai*s  later  he  was  still  somewhat  doubtful  of  the  applicability  \ 

of  the  generic  name  Ileteromys,'  and  placed  Mus  anomalus  under  j 

Crketus  anomalus,  the  name  he  had  applied  to  the  animal  in  1817.  j 

Lesson  foimd  it  advantageous  to  separate  Ileterojnys  from  Cricetus  ' 
and  used  the  name  IhUromys  thoinpsoiiii  for  IIus  anomalus. 

In  1843  Dr.  J.  E.  Gray  ^  referred  to  a  specimen  from  Coban,  Guate- 
mala, wliich  he  named  Heteromys  desmarestiana  but  did  not  describe. 
This  nomen  nudum  became  a  valid  name  in  1868,  when  Dr.  Gray 
pubhshed  his  Synopsis  of  the  Species  of  Saccomyinse,  or  Pouched 

Mice,  in  the  Collection  of  the  British  Museum.    In  this  paper  six  | 

species  of  Heteromys  were  recognized,  four  being  added  to  the  already  | 

named  //.  anomalus  and  //.  desmarestianus.    A  few  others  were  ; 

described  at  intervals,  and  in  1893  the  species  were  first  divided  by  : 

Thomas  ^  into  groups  based  on  characters  presented  by  the  soles  i 

of  the  hind  feet,  whether  naked  or  hairy  posteriorly  and  five-  or  ' 
six-tuberculate.    These  characters  v.'ere  also  used  by  Allen  ^  in 

tabulating  a  revised  list  of  species  in  1897.    Meanwhile  a  large  col-  ' 

lection  was  accumulated  by  the  Biological  Survey;  and  in  a  paper  ! 

published  in  1902  Merriam  added  20  new  species  and  subspecies  to  | 

the  general  group,  more  than  doubling  the  number  then  known.  j 

Fifteen  of  the  new  forms  were  placed  in  a  new  genus,  Liomys,  and  | 

one  was  assigned  to  a  new  subgenus,  Xylomys.  \ 

The  present  revision  is  the  result  of  a  study  of  the  spiny  pocket  j 

mice  in  the  collection  of  the  Biological  Survey,  now  numbering  nearly  | 

1,000  specimens,  supplemented  by  about  130  in  the  United  States  | 

National  Museum  and  from  various  sources.    For  the  use  of  types  | 

and  topotypes  in  other  American  collections  acknowledgments  are  ] 

due  to  Dr.  J.  A.  Allen,  American  Museum  of  Natural  History;  to  Mr.  I 

Outram  Bangs,  Museum  of  Comparative  Zoology;  and  to  Dr.  D.  G.  j 

Elliot,  Field  Museum  of  Natural  History.    In  addition  I  am  indebted  i 

to  Mr.  Gerrit  S.  Miller,  jr.,  for  notes  and  comparison  of  specimens  | 
with  the  types  in  European  museums. 

HABITS  AND  ECONOMIC  STATUS.  ' 

The  habits  of  all  the  spiny  pocket  mice,  so  far  as  known,  are  very 

similar,  but  modified  to  a  certain  extent  by  the  varying  conditions  of  j 

local  environment.    Like  many  other  small  rodents,  they  are  nocturnal  j 

1  Nouv.  Diet.  Hist.  Nat.,  XIV,  pp.  180-181,  455,  1817.  j 

2  Mammalogle,  II,  pp.  ?,V.'>-?A  \,  1822.  1 

3  Proc.  Zool.  Soc.  I/ond.,  p.  79,  1S4P,.  i 
<  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XI,  pp.  329-3:i0,  April,  1893.  ^■ 
5  Bull.  Arner.  Mus.  Nat.  Hist.,  IX,  p.  57,  March  15,  1897.  5 


1911.] 


INTKODUCTION. 


9 


and  so  shy  that  their  presence  in  large  numbers  is  readily  overlooked. 
They  inhabit  widely  didering  faunal  areas,  but  everywhere  burrow 
in  the  ground  under  bushes,  trees,  rocks,  logs,  or  other  shelter,  and 
generally  are  most  numerous  in  such  cover  along  the  borders  of 
fields.  The  entrances  to  the  burrows  are  inconspicuous,  opening,  as 
they  commonly  do,  under  thick  beds  of  leaves,  logs,  or  rocks;  small 
quantities  of  earth  are  thrown  out  about  them  from  time  to  time,  but 
not  usually  forming  a  definite  mound.  These  pocket  mice  reach 
their  greatest  abundance  in  semiarid,  partially  wooded  regions,  both 
plains  and  mountain  slopes  being  well  populated  with  them.  Some 
species  of  Heteromys,  however,  inhabit  humid  heavily  forested  areas 
apparently  throughout  middle  America.  From  three  to  five  young 
are  produced  at  a  birth,  four  being,  the  usual  number.  A^Tiile  the 
young  seem  more  numerous  in  spring  and  early  summer  than  at  other 
times,  it  is  evident  that  the  animals  breed  throughout  the  year. 

The  food  of  the  spiny  pocket  mice  consists  largely  of  seeds.  These 
are  of  great  variety  and  include  seeds  of  w^eeds  and  many  composite 
plants,  corn  and  wheat,  beans  and  castor  beans,  supplemented  by 
fragments  of  green  leaves  and  short  sections  of  twigs.  Individuals 
taken  in  the  vicinity  of  fields  frequently  have  the  cheek  pouches  filled 
with  grain.  Thompson  relates  in  his  description  of  anomalus  that 
in  the  island  of  Trinidad  'Hhey  do  incalculable  mischief  in  farms  and 
granaries ;  for,  not  satisfied  with  what  they  can  eat  on  the  spot,  they 
stow  away  and  carry  off  in  their  cheek  pouches  no  inconsiderable 
quantity  [of  grain]  to  be  deposited  in  their  retreats  for  times  when 
food  is  not  to  be  procured  from  without."  'V\niile  apparently  not  so 
injurious  to  crops  as  some  other  rodents,  these  mice,  in  some  places, 
are  among  the  most  numerous  of  the  small  mammals,  and  their  food 
habits,  as  well  as  those  of  the  great  family  to  which  they  belong, 
should  be  better  known. 

COLOR  AND  PELAGES. 

Color  variation  in  the  group  as  a  w^hole  is  considerable,  but  certain 
shades,  mainly  grays,  extend  with  slight  modification  through  assem- 
blages of  related  species.  The  general  color  of  the  upperparts 
depends  largely  on  that  of  the  tips  of  the  spiny  element  in  the  pelage; 
the  tips  range  from  hght  gray  to  black.  The  slender  hairs  interspersed 
among  the  spines  and  often  reaching  beyond  them  vary  from  plain 
gray  to  rich  orange  buff,  and  may  or  may  not  greatly  alter  the  general 
tone.  The  general  color  may  be  affected  also  by  climatic  conditions 
or  a  forested  environment.  The  forms  inhabiting  heavily  wooded 
areas  are  usually  darker  than  those  which  Hve  in  more  open  or  semi- 
desert  situations.  An  ochraceous  or  orange  buffy  lateral  line  is 
present  in  some  species  and  absent  in  others.  The  underparts  are 
white. 
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Tlie  polui^o  of  the  young  at  bii  th  consists  ol"  lino  hairs  and  Uattened, 
anteriorly  grooved  bristles,  w  hich  are  quite  soft.    This  juvenal  coat  is 
replaced  in  most  species  by  the  spiny  adult  pelage  when  the  animals 
are  one-half  to  three-fourths  grown;  in  //.  nelsonl  and  perhaps  in  ; 
H.  hicolor  the  juvenal  coat  is  permanent.    The  adult  pelage  usually 
appears  first  in  spots  on  the  head  and  near  the  middle  of  the  back, 
gradually  spreading  with  a  sharp  line  of  demarcation  until  the  entire 
body  is  covered.    The  molting  season  is  very  irregular,  partly  owing 
to  the  prolongation  of  the  breeding  period  through  the  entire  year.  ; 
As  a  rule  the  adults  are  at  the  molting  stage  in  early  summer,  but 
fully  grown  individuals  in  worn  and  fresh  pelages  may  be  seen  together  ; 
at  almost  any  time.    In  some  species  the  new  coat  seems  to  replace 
the  old  almost  imperceptibly;  in  others  it  appears  first  on  the  head,  • 
passing  progi*essively  backward.    Occasionally  an  irregular  patched  I 
appearance  results,  or  the  change  may  resemble  that  w^hich  takes  place  i 
when  the  adult  pelage  is  acquired.    During  wear  the  slender  hairs  are 
abraded  and  the  spines  thus  more  exposed  give  the  animal  a  some- 
what darker  color  than  when  in  the  fresh  coat. 

i 

MEASUREMENTS.  i 

i 

All  measurements  of  specimens,  unless  othermse  stated,  are  in  1 
millimeters.  With  a  few  exceptions,  usually  stated,  the  external  i 
measurements  were  taken  in  the  flesh  by  the  collector,  as  follows:  '[ 
Total  length  (nose  to  end  of  terminal  tail  vertebra) ;  tail  vertebrse  (upper  ; 
base  of  tail  to  end  of  terminal  tail  vertebra);  Mndfoot  (heel  to  end  of  j 
longest  claw).  While  adult  males  average  slightly  larger  than  i 
females,  the  difference  is  scarcely  appreciable  in  the  small  series  ; 
usually  available.  The  external  and  cranial  measurements  given  are,  , 
therefore,  of  series  which  may  include  specimens  of  both  sexes.  The  | 
follo^\TLng  cranial  measurements  have  been  taken:  ; 

Greatest  length. — The  length  from  the  tip  of  the  nasals  to  the  supra-  \ 
occipital  in  the  median  Hne  over  the  foramen  magnum.  | 

Zygomatic  hreadth. — The  greatest  distance  across  the  zygomata.  i 

Interorhital  hreadth. — The  least  distance  between  the  orbits.  \ 

Length  of  nasals. — The  greatest  length  of  the  nasals. 

Width  of  Iraincase. — The  distance  betw^een  the  outer  sides  of  the  i 
squamosals  immediately  in  front  of  the  projection  of  the  auditory  ; 
meatus.  < 

Alveolar  length  of  upper  molar  series. — The  greatest  length  of  the  \ 
upper  molariform  tooth  row,  at  the  alveolar  border. 

SUBGENERA  AND  MINOR  GROUPS.  j 

The  genus  Heteromys  has  been  divided  into  two  subgenera.  Het-  j 
eromys,  the  typical  subgenus,  contains  all  the  species  except  H,  net-  \ 


1 
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soni,  which  is  placed,  in  tlie  monotypic  .subg(;iius  Xylomys.  The 
latter  is  distinguished  externally  by  large  size  and  by  the  softness  of 
its  pelage.  The  genus  Liomys  is  uncUvidod  subgoneri(;aIly,  but  may 
be  separated  into  three  well-defined  groups:  the  irroratus  group, 
with  light  grayish  coloration  and  five-tuberculate  soles  of  hind  feet; 
the  jnctus  group,  characteiized  by  ricli  orange  rufous  lateral  lines  and 
six-tuberculate  soles  of  hind  feet;  and  the  crisjms  group,  including 
small  species  with  short  tails,  plain  coloration,  and  peculiar  dental 
characters. 

In  the  present  revision  14  species  and  subspecies  are  assigned  to 
the  genus  Heteromys  and  28  to  the  genus  Liomys,  of  which  one  species 
of  Heteromys  and  two  forms  of  Liomys  are  characterized  for  the  first 
time. 

List  of  Species  and  Subspecies,  with  Type  Localities. 
Genus  HETEROMYS. 

H.  anomalus  group: 

Heteromys  anomalus  (Thompson)  Island  of  Trinidad,  West  Indies. 

jesupi  Allen  Near  Minca,  Santa  Marta  District,  Colombia. 

australis  Thoma^a  San  Javier,  lower  Cachabi  River,  Ecuador. 

bicolor  (Gray)  ^  Venezuela. 

H.  desmarestianus  group: 

Heteromijs  desmarestianus  Grsij  Coban,  Guatemala. 

desmarestianus  griseus  Merriam.  .Mountains  near  Tonala,  Chiapas,  Mexico. 

longicaudatus  Gray  "  Mexico . ' ' 

goldmani  Meirisim  Chicharras,  Chiapas,  Mexico. 

lepturus  Merriam  Mountains  near  Santo  Domingo,  Oaxaca. 

temporalis  sp.  nov  Motzorongo,  Vera  Cruz,  Mexico. 

repens  Bangs  Boquete,  Volcan  de  Chiriqui,  Panama. 

fuscatus  Allen  Tuma,  Nicaragua. 

gaumeri  Allen  and  Chapman  Chichen  Itza,  Yucatan, 

Subgenus  XYLOMYS. 

Heteromys  nelsoni  Merriam  Pinabete,  Chiapas,  Mexico. 

Genus  LIOMYS. 

L.  pictus  group: 

Liomys  pictus  (Thomas)  Mineral  San  Sebastian,  Jalisco. 

pictus  escuinapx  (Allen)  Escuinapa,  Sinaloa,  Mexico. 

pictus  sonorana  Merriam  Alamos,  Sonora,  Mexico. 

pictus  plantinarensis  Merriam  . .  .Plantinar,  Jalisco,  Mexico. 
pictus  parviceps  Goldman  .......  La  Salada,  Michoacan,  Mexico. 

pictus  rostratus  Merriam  Near  Ometepec,  Guerrero,  Mexico^ 

pictus  phseurus  Mervmrn  Pinotepa,  Oaxaca,  Mexico, 

pictus  istJimius  Mervisim.  Tehuantepec,  Oaxaca,  Mexico. 

pictus  verxcruds  Merriam   San  Andres  Tuxtla,  Vera  Cruz,  Mexico. 

pictus  obscur us  Merridim  Carrizal,  Vera  Cruz,  Mexico. 

annec^ens  (Merriam)  Pluma,  Oaxaca,  Mexico, 


1  Heteromys  bicolor  may  not  belong  here. 
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L.  crispua  t;;roiip: 

Liomi/s  crispus  Merriam  Toiuila,  Chiapas,  Mexico. 

crhpus  s^tosiu^  Morriam  lluohuotaii,  Chiapas,  ^Mexico. 

I'uJaini  {\\\cn)  A'olcan  do  Chinaiulop:a,  Nicaragua. 

heUrothrix  Morriam  Sau  Podro  Sula,  Uonduraa. 

salvini  (Thomas)  Dueiias,  Guatemala. 

salvin  i  n iffrcscens  (Thomas)  "  Costa  Rica. ' ' 

adspcrsus  (Peters)  "Panama." 

L.  j>rora/j/5  group: 

Liomi/s  irroratits  (Gray)  "Mexico,  State  of  Oaxaca." 

irroratus  torridus  Morriam  Cuicathiu,  Oaxaca,  Mexico. 

irroratus  minor  Merriam  Huajuapam,  Oaxaca,  ]\Iexico. 

irroratus  alleni  (Coues)  Rio  Verde,  San  Luis  Potosi,  Mexico. 

irroratus  pretiosus  subsp.  nov  Metlaltoyuca,  Puebla,  Mexico. 

irroratus  texeiisis  Merriam  Bro'^aisville,  Texas. 

irroratus  camis  Merriam  Near  Parral,  Chihuahua,  Mexico. 

irroratus  jalicensis  (Allen)  Las  Canoas,  20  miles  west  of  Zapotlan, 

Jalisco,  Mexico. 

6u?Zm  (Thomas)  La  Laguna,  Sierra  de  Juanacatlan,  Jalisco, 

Mexico. 

guerrerensis  sp.  nov  Omilteme,  Guerrero,  Mexico. 

Key  to  Genera  and  Subgenera. 

a.  Posterior  molars  narrower  than  premolars. 

6.  Posterior  loop  in  crown  of  upper  premolar  with  a  deep  reentrant  angle  directed 
inward  and  backward  from  anterior  border;  interpterygoid  fossa  narrowing 

gradually  to  a  rather  acute  point  anteriorly  Eeteromys. 

V .  Posterior  loop  in  crown  of  upper  premolar  with  anterior  border  concave;  inter- 
pterygoid fossa  broad  and  rounded  anteriorly  Liomys. 

a\  Posterior  molars  equal  to  or  broader  than  premolars  Xylomys. 

Key  to  Species  and  Subspecies. 

[Based  on  typical  adults.] 

I.  Subgenus  HETEROMYS. 

a.  Pelage  composed  of  bristles  mingled  with  slender  hairs. 
h.  Sole  of  hind  foot  naked  posteriorly, 
c.  Parietals  reaching  laterally  across  temporal  ridges. 
d.  Inner  side  of  forearm  clouded  w4th  dusky. 
e.  Tail  more  than  150;  slender  hairs  on  dorsum  dull  ochraceous  buffy.  (Ven- 
ezuela; Island  of  Trinidad.)  H.  anomalus  (p.  16) 

e^.  Tail  less  than  140;  slender  hairs  on  dorsum  clear  grayish.  (Ecuador.) 

H.  australis  (p.  18) 

d^.  Inner  side  of  forearm  white. 
e.  Outer  sides  of  frontals  widely  overhanging  orbits.    (Mexico  to  Panama.) 
/.  Buffy  lateral  line  present. 
g.  Ankles  white  above. 
?t.  Nasals  moderately  broad  anteriorly,  iiarrowing  gradually  near 
middle. 

i.  Back  blackish.    (West-central  Guatemala;    Chiapas,  north  of 
Sierra  Madre;  mountains  of  southern  Tabasco.) 

H.  desmarestianus  (p.  20) 
i^.  Backgrajdsh.    (Western  Chiapas;  eastern  Oaxaca.) 

H.  d.  griseus  (p.  22) 
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//.  Nasals  very  Lroad  anioriorly,  iKiiTo\viii<^'  abruptly  near  middle. 

(Lowlands  of  Tabasco.)  II.  longicaudalus  (p.  23) 

g\  Ankles  dusky  all  round.    (JOastcrn  Oaxaca  and  southern  Vera  Cruz.) 

II.  lepturus  (p.  25) 

f\  liiiffy  laloriil  lino  nbscnl. 
g.  Hind  ftjot  less  than  35. 

h.  Nasals  reaching  posteriorly  beyond  7)rernaxillfe.  (Panama.) 

//.  repens  (p.  27) 

//.  Nasals  not  reaching  posteriorly  Ixfyond  preniaxillae.  (Nicaragua.) 

H.fuscatv^  (p.  28) 

Hind  foot  more  than  37.    (Southern  Chiapas.)..//,  goldmani  (p.  24) 
Outer  sides  of  frontals  narrowly  overhanging  orbits.  (Colombia.) 

//.  jesupi  (p.  18) 

(/.  Parietals  not  reaching  laterally  across  temporal  ridges.    (Vera  Cruz.) 

//.  temporalis  (p.  26) 

y.  Sole  of  hind  foot  hairy  from  near  posterior  tubercle  to  heel.    (Yucatan;  Cam- 

peche.)  //.  gaurneri  (p.  29) 

.  "Fur  somewhat  harsh  but  not  in  the  least  bristly."  (Venezuela.) 

H.  bicolor  (p.  19) 

n.  Subgenus  XYLOMYS  fmonotypic). 
m.  Genus  LIOMYS. 

on  typical  adults.] 


Sole  of  hind  foot  five-tuberculate  {irroratus  group). 
b.  Back  mainly  mouse  gray, 
c.  Interparietal  suboval. 

d.  Nasals  normally  truncate  posteriorly. 
e.  Hind  foot  more  than  30. 
/.  Anterior  nares  not  much  inflated. 

g.  Paler;  hind  foot  usually  more  than  33.    (Southern  Chihuahua;  Du- 

rango;  northwestern  Zacatecas.)  L.  i.  canus  (p.  60) 

g\  Darker;  hind  foot  usually  32  or  less  L.  i.  alleni  (p.  56) 

f\  Anterior  nares  much  inflated.    (Tropical  lowlands  in  northern  Vera 
Cruz,  Puebla,  Queretaro,  and  eastern  San  Luis  Potosi.) 

L.  I.  pretiosus  (p.  58) 

e\  Hind  foot  usually  less  than  30. 
/.  Hind  foot  28  or  more. 

g.  Interparietal  more  than  twice  as  wide  as  long.    (Central  Jalisco ;  north- 
western Michoacan.)  L.  i.  jalicensis  (p.  60) 

g^.  Interparietal  less  than  twice  as  wdde  as  long.    (Southern  Texas; 

Tamaulipas;  eastern  Nuevo  Leon.)  L.  i.  texensis  (p.  59) 

Hind  foot  less  than  28.    (Northwestern  Oaxaca;  northeastern  Guerrero.) 

L.  i.  minor  (p.  56) 

d^.  Nasals  normally  emarginate  posteriorly.    (Known  ranges  south  of  19°  north 
latitude.) 

e.  Hind  foot  more  than  30.    (Central  and  eastern  Oaxaca.) 

L.  irroratus  (p.  53) 

€\  Hind  foot  less  than  30.    (Northern  Oaxaca;  southern  Puebla;  Morelos; 

eastern  Guerrero.)  L.  i.  torridus  (p.  55) 

(/.  Interparietal  subtriangular.    (Sierra  de  Juanacatlan,  Jalisco.) 

L.  hulleri  (p.  61) 

V.  Back  deep  glossy  black.    (Mountains  of  central  Guerrero.) 

L.  guerrerensis  (p.  62) 
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a\  Solo  of  hind  foot  iionnally  six-tiiboiruUilo  (pictux  and  crispus  groups). 
b.  Orange  Iniffy  lateral  line  jnvsent  {pictu^  group), 
f.  Hind  foot  not  more  than  :>0. 
d.  Hind  foot  more  than  25. 

€.  Tail  whitish  below  to  near  lip, 
f.  Ground  color  of  back  grayish.    (Pacific  slope.) 
g.  Interparietal  subtriangular. 
h.  Nasals  eniarginate  posteriorly. 
i.  Forearm  normally  edged  with  gray  or  huffy  along  outer  side. 
j.  Ground  color  of  upperparts  paler  gray.    (Southern  Sinaloa  and 

Tepic.)  L.  p.  escuinapx  (j).  35) 

y.  Ground  color  of  upperparts  darker  gray.    (Western  and  south- 
ern Jalisco;  northwestern  Michoacan.) 

L.  p.  plantinarensis  (p.  37) 

V.  Forearm  entirely  white  L.  p.  isthmius  (p.  41) 

h\  Nasals  truncate  posteriorly  L.  pictus  (p.  33) 

g^.  Interparietal  suboval  L.  p.  rostmtus  (p.  39) 

/''.  Ground  color  of  back  blackish.    (Atlantic  slope  of  Isthmus  of  Tehuan- 

tepec.)  L.  p.  veraecrucis  (p.  42) 

e^.  Tail  dark  all  round  on  terminal  half  L.  p.  pJiaeurus  (p.  40) 

d^.  Hind  foot  less  than  25  L.  p.  parviceps  (p.  38) 

Hind  foot  more  than  30. 
d.  Hind  foot  less  than  32. 

e.  Back  blackish.    (South-central  Vera  Cruz  from  the  Papaloapam  Valley  to 

near  Jalapa.)  L.  p.  ohscurus  (p.  44) 

e'.  Back  grayish.    (Southern  Sonora;  northern  Sinaloa;  southwestern  Chi- 
huahua; western  Durango.)  L.  p.  sonorana  (p.  36) 

d^.  Hind  foot  32  or  more.    (Sierra  Madre  of  Guerrero  and  southwestern  Oaxaca.) 

L.  annectens  (p.  45) 

y.  Orange  buffy  lateral  line  absent  (crispus  group), 
c.  Sole  of  hind  foot  hairy  posteriorly. 
d.  Known  ranges  in  Mexico. 

e.  Color  paler;    skull  smaller.    (Western  Chiapas.)  L.  crispus  (p.  46) 

e^.  Color  darker;  skull  larger.    (Southern  Chiapas.)  L.  c.  setosus  (p.  47) 

d^.  Ivnown  ranges  in  Central  America. 
e.  Upperparts  not  distinctly  buffy. 
/.  Forearm  edged  with  slaty  gray. 

g.  Color  paler.     (Guatemala.)  L.  salvini  (p.  50) 

g\  Color  darker.    (Costa  Rica.)  L.  s.  nigrescens  (p.  51) 

Forearm  nearly  or  entirely  pure  white.  (Nicaragua.) 

L.  vulcani  (p.  48) 

e^.  Upperparts  distinctly  buffy.    (Honduras.)  L.  heterothrix  (p.  49) 

c.  Sole  of  hind  foot  naked  posteriorly.    (Panama. )  L.  adspersus  (p.  51) 

Genus  HETEROMYS  Desmarest. 

Eeteromys  Desmarest,  Nouv.  Diet.  Ilist.  Nat.,  XIV,  pp.  180-181,  455,  1817.  Type 

Mus  anomalus  Thompson. 
Saccomys  F.  Cuvier,  Mem.  Mus.  Hist.  Nat.,  Paris,  X,  pp.  419-428,  PI.  XXVI,  1823. 
Dasynotus^^&gler,  Nat.  Syst.  Amphib.,  p.  21,  1830. 

Generic  characters. — Pelage  composed  of  flattened,  anteriorly 
grooved  bristles  or  spines  (except  possibly  in  //.  hicolor),  mingled  with 
slender  hairs;  tail  usually  longer  than  head  and  body,  not  conspicu- 
ously crested  or  penciled  at  tip;  sole  of  liind  foot  five-  orsix-tuber- 
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cuhito,  luikcd  5»t  least  to  posterior  tubercle.  Skull  elongated;  mas- 
toids rather  siriall,  appealing  externally  entirely  ])()steiior  to  auditoiy 
meatus;  audital  bulla?  not  overlapped  ])y  })terygoi(ls;  interpterygoid 
fossa  V-sliaped,  narrowing  gradually  to  a  rather  acute  point  ante- 
riorly. Front  of  upper  incisors  without  grooves;  molariform  teeth, 
except  lower  premolar,  with  three  more  or  less  distinct  roots,  tlio  two 
posterior  in  the  upper  premolar  usually  fused  in  some  species;  lower 
premolar  with  two  roots.  Molar  crowns  in  early  life  completely 
divided  by  a  transverse  sulcus  into  two  parallel  enamel  loojjs,  the 
grinding  surface  becoming  flat,  and  the  loops  uniting  first  at  inner 
ends  of  upper  row  and  outer  ends  of  lower  row,  and  continued  wear 
obliterjiting  sulcus  or  leaving  a  central  enamel  island. 

Subgenus  HETEROMYS  Desmarest. 

Type. —  Mus  anomnlus  Thompson,  from  Trinidad,  West  Indies. 

Distribution. — Trppical  or  subtropical  portions  of  continental 
America  from  southern  Mexico  to  Ecuador,  also  Island  of  Trinidad, 
West  Indies. 

Suhgeneric  characters. — Pelage  hispid  (except  possibly  in  //.  hicolor) ; 
tail  thinly  haired;  hind  foot  naked  posteriorly  (except  in  gaumeri), 
six-tuberculate;  inner  sides  of  forearms  pure  white  or  clouded  with 
dusky.  Braincase  rather  flat ;  temporal  ridges  usually  distinct;  upper 
surface  of  maxillary  root  of  zygoma  triangular;  parietals  not  reaching 
laterally  along  lambdoid  crest  to  mastoids;  angle  of  mandible  moder- 
ately everted.  Last  molars  slightly  narrower  than  premolars;  tuber- 
cle over  root  of  lower  incisor  small;  permanent  upper  premolar  with 
anterior  border  of  posterior  loop  infolded,  the  fold  forming  normally 
a  deep  reentrant  angle  directed  inward  and  backv/ard;  additional 
enamel  islands  present  in  early  life  in  posterior  loops  of  upper  molars 
and  anterior  loops  of  lower  molars,  but  disappearing  with  advancing 
age. 

Remar'ks. — In  the  genera  Heteromys  and  Liomys  the  size  of  the 
tubercles  over  roots  of  lower  incisors  is  correlated  with  the  size  of  the 
last  lower  molars,  that  is,  when  the  tubercles  are  large  the  molars  are 
small  and  vice  versa.  The  maximum  development  of  the  tubercles 
is  reached  in  the  genus  Liomys  and  the  minunum  in  the  subgenus 
Xylomys.  The  intermediate  position  of  the  typical  subgenus  is 
shown  by  a  more  evenly  balanced  condition  of  these  tubercles  and 
molars  and  the  possession  of  other  characters  which  are  more  pro- 
nounced in  Liomys  and  Xylomys  or  shared  with  only  one  of  them. 

The  t}^e  species  of  the  subgenus  and  nearly  related  South  American 
forms  seem  to  show  a  closer  approach  to  Liomys  in  early  obliteration 
of  additional  enamel  islands  in  the  loops  of  molariform  teeth  than  do 
most  Central  American  and  ]\Icxican  species,  which  in  this  respect 
are  rather  more  like  Xylomys.    II.  gaumeri  differs  from  all  other 
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known  members  of  the  i^eiuis  niul  nirrees  w'lih  J/ioniys  in  haviuir  tho  I 
soles  of  hind  feet  hairy  j>osteriorly.  Jvehitionship  to  JAomys  is  sug-  \ 
gesteJ  also  bv  the  early  clisappearaneo  of  ailtlitional  enamel  islands 
in  the  loo}-)s  of  molariform  teeth;  but  the  characters  Avhicli  readily 
separate  J  hit  roDiys  from  Liomys  in  tlie  adult  state — the  more  taj^ering 
and  anteriorly  sharply  excised  interj^terygoid  fossa  and  deep  reen-' 
trant  angle  in  posterior  loop  of  nj^per  jnemolar,  together  with  other 
cranial  details — place  (jauDicn  in  the  ty]ncal  genus. 

HETEROMYS   ANOMALUS  GROUP. 

i 

HETEROMYS  ANOMALUS  (Thompson). 

Trinidad  Spiny  Pocket  Mouse. 

(PI.  I,  figs.  4,  4a.)  I 

Mus  anomalus  Thompson,  Trans.  Linn.  Soc.  Lond.,  XI,  pp.  lGl-163,  pL  10,  1815.  j 
Cricetus  aiiomalus  Desmarest,  Nouv.  Diet.  Hist.  Nat.,  XIY,  p.  180,  1817^  Mammalogie,  j 

pt.  2,  pp.  313-314,  1822.  '  | 

Eeteromys  thompsonii  Lesson,  Manuel  de  Mammalogie,  p.  264,  1827.  ; 
Eeteromys  anomalus  Gray,  Proc.  Zool.  Soc.  Lond.^  p.  203,  1868.  j 
Heteromys  vielanoleucus  Gray,  Ibid.,  p.  204,  1868.    From  Venezuela  (not  Honduras).^  ] 

Type  in  Brit.  Mus. 

Type  localitij. — Island  of  Trinidad,  West  Indies. 

Distribution. — Island  of  Trmidad  and  Venezuela. 

General  characters. — Size  medium  for  subgenus  Eeteromys;  tail  I 
longer  than  head  and  body,  thinly  haired,  sharply  bicolored;  buffy  ' 
lateral  line  absent;  sole  of  hind  foot  naked,  six-tuberculate.  Related  \ 
to  H.  jesupi,  but  darker;  inner  sides  of  forearms  more  or  less  clouded  ■ 
with  dusky,  instead  of  white,  as  in  jesupi. 

Color. — FresJi  pelage:  Upperparts  dark  mouse  gray,  mixed  with 
blackish  on  median  *dorsal  area,  faintly  grizzled  with  dull  buffy 
hairs:  underparts  and  feet  white;  outer  sides  of  legs,  sometimes  { 
including  forearms  all  around,  mouse  gray;  grayish  of  hind  legs  j 
becoming  blackish  on  sides  of  ankles,  leaving  heels  whitish;  ears  \ 
dusky,  without  wliite  edging;  tail  brownish  above,  whitish  below,  , 
usually  more  or  less  mottled  mth  bro\Ynish.  i 

Cranial  cJiaracters. — Skull  medium  in  size  for  a  Heteromys,  with  , 
heav\^  flattened  rostrum  and  narrow  bramcase;  anterior  nares  much  ; 
inflated;  nasals  very  broad,  truncate  posteriorly;  premaxillse  broad  ; 
posteriorly,  usually  reaching  beyond  nasals;  frontals  narrow;  supra-  j 
orbital  and  temporal  ridges  weakly  developed;  sagittal  area  narrow; 
interparietal  pointed  elliptical;  interpterygoid  fossa  narrow  ante- 
riorly; palatopterygoids  slender;  audital  bullse  small;  angle  of  man-  ; 

dible  short,  heavy,  only  slightly  everted;  tubercle  over  root  of  lower  j 

 I 

1  See  Alston,  Biol.  Cent.-Amer.  Mamm.,  p.  167;  Ann.  Mag.  Nat.  Hist.,  ser.  5,  VI,  pp.  118-119, 1880.  * 
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incisor  smull;  mandibuLir  tootlirow  relatively  rather  broad  ])()ste- 
riorly;  ])()steri()r  lobe  of  U])|)er  ])reinolar  with  anterior  border  deeply 
infolded;  additional  enamel  islands  in  posterior  lobes  of  upper 
molars  disappearing  through  wear  rather  early  in  life.  Similar  in 
size  and  general  form  to  //.  jesujn;  nasals  broader  posteriorly, 
s(|uarely  truncate,  instead  of  convex  or  acuminate;  prem axillae 
reaching  posteriorly  beyond  nasals  (exceeded  by  nasals  in  jesupi); 
palate  narrower. 

Measurements. — Average  of  five  adults  from  Caura,  Island  of 
Trinidad:  Total  length,  286  (280-298);  tail  vertebrae,  158  (153-163); 
hind  foot,  34.8  (34-36).  Slcull  (average  of  same):  Greatest  length, 
35  (34.1-36.3);  zygomatic  breadth,  16  (15.8-16.3);  interorbital 
breadth,  8.3  (7.8-8.5);  length  of  nasals,  13.8  (13.3-14.7);  width  of 
braincase,  14.7 


M  AUSTPAUS 


Fig.  1. — Distribution  of  Heteromys  anoiiialus,  II.jc>iupi,  and  H.  australis. 


(14.5-14.9);  alve- 
olar length  of  up- 
per molar  series, 
5.2  (5-5.6). 

Eemarlcs. — H. 
anomalus,  the  type 
species  of  the  ge- 
nus, presents  less 
extreme  develop- 
ment in  cranial 
characters  than 
is  exhibited  in 
some  North  Am  er- 
ican species ;  the 
broad  supraorbital 
shelves  of  such 
forms  as  desmarestianus ,  lepturus,  and  goldmani  are  represented  by 
slight,  narrow  ridges,  and  the  additional  enamel  islands  in  the  poste- 
rior lobes  of  upper  molars  disappear  through  wear  somewhat  earHer 
in  life  in  anomalus.  In  general  characters  anomalus  agrees  in  many 
respects  with  jesupi  and  the  two  are  evidently  not  very  distantly 
related. 

Ten  specimens,  including  a  number  of  perfect  skulls  of  adults  with 
imperfect  skins  from  Los  Paknales,  San  Julian,  Macuto,  and  Que- 
brada  Seca,  m  northern  Venezuela,  assumed  to  be  like  melanoleucus/^ 
do  not  seem  separable  from  typical  anomalus. 

Specimens  examined. — Total  number  26,  from  the  following  locali- 
ties: 

Trinidad:  Caparo,  3;  Caura,  11;  Princestown,  2. 

Venezuela:  Los  Palmales,  5;  Macuto,  1;  San  Julian,  3;  Quebrada  Seca,  1. 
93319°— No.  34—11  2 
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IIKTKKOMYS  JESUPI  Allen. 
Jesup  Spiny  Pocket  Mouse. 
(PI.  II,  figs.  1,  la.) 

lit t<romi/s  jcsu pi  AWon,  lUill.  Ainer.  Miis.  Nat.  Hist.,  XIT,  pp.  201-202,  Dec.  20,  1899. 

Type  localifi/. — Near  Mhica,  Santa  ^Tarta  district,  Colombia  (alti- 
tiulo  1,000  feet).  Type  No.  15347,  9  adult,  American  ]\[useiim  of 
Natm-al  llistoVy,  collected  by  II.  11.  Smith,  July  30,  1899. 

Distrihutiom — Mountain  slopes  of  the  Santa  Mart  a  district  in 
northern  Colombia. 

Gcnfral  characters. — Similar  to  H.  a7}omalus,  but  paler;  inner  sides 
of  forearms  white,  instead  of  clouded  with  dusky;  buffy  lateral  line 
absent,  and  hmd  foot  naked  and  six-tuberculate,  as  in  anomalus. 

Color. — Fresli  pelage:  Upperparts  mouse  gray,  mixed  with  blackish 
on  median  dorsal  area,  thinly  grizzled  with  ocliraceous  buffy  hairs; 
outer  sides  of  legs  pale  mouse  gray,  this  color  becoming  darker  and 
reaching  do\\Ti  over  sides  of  ankles,  usually  including  heels;  ears 
dusky  without  distinct  white  edging;  tail  brownish  above,  duU 
wliitish  below. 

Cranial  characters. — Skull  much  lil^e  that  of  H.  anomalus;  nasals 
narrower  posteriorly,  convex  or  acuminate  instead  of  truncate;  pre- 
maxillae  not  reaching  beyond  posterior  plane  of  nasals  (passing  this 
plane  in  anomalus) ;  interparietal  with  a  small  posterior,  median 
notch  (absent  m  anomulus) ;  palate  broader. 

Measurements. — Type  (from  original  description):  Total  length, 
330;  tail  vertebrae,  163;  hind  foot,  33.  Average  of  six  females :  292; 
160;  34.  Shull  (average  of  two  adults):  Greatest  length,  35.6 
(35.2-36.1);  zygomatic  breadth,  16.4  (16.4-16.5);  interorbital 
breadth,  8.3  (8.2-8.5);  length  of  nasals,  14.8  (14.4-15.2);  width  of 
braincase,  14.9  (14.9-15);  alveolar  length  of  upper  molar  series,  5.5 
(5.5-5.6). 

Remarlcs. — This  species  is  evidently  rather  nearly  related  to  the  type 
species  of  the  genus  H.  anomalus  of  Trinidad  and  northern  Venezuela. 
Specimens  examined. — Total  number  8, from  the  following  localities: 

Colombia:  Minca,  3  (including  type);  Bonda,  1;  El  Libano  Plantation,  1; 
Mamatoca,  1;  Masinga  Vieja,  1;  Onaca,  1. 

HETEROMYS  AUSTRALIS  Thomas. 
Southern  Spiny  Pocket  Mouse. 
(PI.  II,  fig.-^.  2,  2a.) 

Heteromys  australis  Tlioma.s,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  YII,  p.  192,  Feb.,  1901. 

Type  locality. — San  Javiei',  lower  Cachabi  River,  Ecuador  (altitude 
65  feet).  Type,  9  ,  collected  by  G.  Flemming  and  E,.  Miketta,  June 
23,  1900. 

Distrihution. — Knowm  only  from  the  type  locality,  near  the  Pacific 
coast  in  extreme  northern  Ecuador. 
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General  characters. — Size  iiKuliuni,  tail  ('({ual  to  liead  and 

body,  thinly  haired,  nearly  unicoloi-;  jxdage  very  short  and  hispid; 
color  dark;  feet  clouded  with  dusk}';  sole  of  hind  foot  naked,  six- 
tuberculate.  Somewhat  like  jesuyi  and  repens  externally,  but  smaller 
and  darker  and  not  closely  related. 

Color. — Fresh  jxlage:  Uy)pcrparts  varying  from  very  dark  mouse 
gray  to  blackish  slate,  darkest  on  median  dorsal  area,  finely  and  inccm- 
spicuously  grizzled  with  slender  grayish  hairs;  outer  sides  of  h^gs 
blackish;  forearms,  ankles,  and  base  of  tail  more  or  less  black  all 
round;  fore  and  land  feet  dull  whitish,  clouded  with  Idack;  ears  dusky, 
without  white  edgmg;  tail  brownish 'l)lack  above,  slightly  paler  below. 

Cranial  characters. — Skull  rather  short  and  broad,  with  large  inflated 
braincase,  short,  heavy  rostrum,  anteriorly  spreading  zygomata,  and 
very  small  audital  bullae.  In  general  form  somewhat  similar  to  that 
of  jesupi,  but  smaller;  braincase  more  fully  inflated;  parietal  bulging 
noticeably,  leaving  a  narrow  median  depression  between  them,  not 
much  prolonged  laterally  along  lambdoid  suture;  frontal  and  sagittal 
areas  broader;  premaxillse  narrower  posteriorly,  more  nearly  con- 
terminous with  nasals  (nasals  usually  reaching  beyond  premaxillse 
in  jesupi);  zygomata  more  squarely  and  relatively  more  widely 
spreading  anteriorly;  palate  with  a  distinct  ridge  along  median  line 
between  premolars;  bulla?  much  smaller,  more  angular,  and  tapering 
antero-internally;  dentition  about  as  in  jesupi. 

Measurements. — Type  (from  original  description) :  Head  and  body, 
135;  tail,  137;  hind  foot,  33.  Average  of  four  adult  topotypes:  128; 
128;  30  (hind  foot  without  claw?).  Slcull  (average  of  three  adults): 
Greatest  length,  33.6  (33.2-34.1);  zygomatic  breadth,  16.2  (16-16.3); 
interorbital  breadth,  8.6  (8.3-8.9);  length  of  nasals,  13.2  (12.8-13.7); 
width  of  braincase,  14.7  (14.5-14.9);  alveolar  length  of  upper  molar 
series,  5.1  (5-5.1). 

Remarlcs. — H.  australis  is  a  strongly  marked  species  apparently 
nearer  in  cranial  characters  to  jesupi  and  anomalus  than  to  repens,  but 
not  requiring  close  comparison  with  either.  No  other  member  of  the 
genus  is  known  to  range  so  far  south. 

Specimens  examined: 

Ecuador:  San  Javier  (type  locality),  4. 

HETEROMYS  BICOLOR  (Gray). 

BicoLORED  Spiny  Pocket  Mouse. 
Perognathus  hicolor  Gray,  Proc.  Zool.  Soc,  Lond.,  202,  1868. 
Heteromys  hicolor  Alston,  Ann.  Mag.  Nat.  Hist.,  VI,  pp.  118-119,  1880. 

Type  locality. — ^Venezuela  (not  ^ 'Honduras")-^    Type  in  British 
Museum,  sent  by  Dyson  from  Venezuela. 
Distribution. — Range  unknown. 


I  Ann.  Mag.  Nat.  Hist.  VI,  118-119,  1880. 
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(u  ucraJ  vharacfds.  (AjiumuUhI  (iescripliou  hy  Alston.)'  "  Kars 
with  the  lunch  apparently  boinuhHl  hy  two  lobes;  tail  ckul  with 
short,  line,  stillish  jiairs;  fur  rather  loiv^,  sparse,  with  no  umler- 
fiir,  somewhat  harsli.  but  not  in  the  least  bristly.  Color  above  uni- 
form dark  brown,  which  extends  to  the  outside  of  the  limbs;  feet 
dusky,  edges  of  eheek-j)ouclies  and  all  the  lower  parts  white,  the  hairs 
all  uniform  hi  color  throughout  their  length.  Ai)})roximate  measure- 
ments (of  the  mounted  specimen)— length  of  head  and  body  about 
3.75  inches,  of  tail  3  inches,  of  hmd  foot  1  inch." 

B(  marls. — In  describing  Perognatlius  hicolor  Heteromys  hicolor), 
Gray  seems  to  have  confused  his  t^^pe  wdth  some  other  specimen,  as 
shown  by  Alston;  hence  Alston's  amended  description  is  here  substi- 
tuted for  the  original  one.  The  type  of  hicolor  has  not  been  examined 
by  me  and  may  possibly  prove  to  be  generically  separable  from 
Hetcromys. 

HETEROMYS   DESMARESTIANUS  GROUP. 

HETEROMYS  DESMARESTIANUS  Gray. 
CoBAN  Spiny  Pocket  Mouse. 
(PI.  I,  figs.  1,  la,  16;  PI.  II,  figs.  3,  3a.) 
Heteromys  desmarestianus  Gray,  Proc.  Zool.  Soc.  Lend.,  p.  204,  1868. 

Type  locality. — Coban,  Guatemala.    Type  in  British  Museum. 

Distribution. — Mountainous  portions  of  western  Guatemala,  also 
northern  Chiapas  and  southern  Tabasco,  Mexico.  Humid  Tropical 
Zone. 

General  characters. — Size  large;  tail  decidedly  longer  than  head  and 
body,  scantily  haired;  color  dark,  decidedly  darker  than  longicau- 
datus,  but  not  so  dark  as  goldmani;  ochraceous  buffy  lateral  line 
usually  faint;  ears  without  wiiite  edging;  pelage  coarse;  sole  of  hind 
foot  naked,  six-tuberculate. 

Color. — Fresh  pelage:  General  color  of  upperparts  between  dark 
mouse  gray  and  slaty  black,  usually  darkest  along  median  line  from 
nose  to  base  of  tail,  heavily  and  uniformly  grizzled  with  slender 
ochraceous  buffy  hairs;  ochraceous  buff}^  lateral  line  from  cheeks  to 
hind  legs,  distinct  in  some  specimens,  almost  imperceptible  in  others; 
underparts  and  feet  white,  this  color  extending  down  in  a  continu- 
ous line  along  inner  sides  of  hind  legs ;  ears  thinly  covered  with  short 
dusky  liairs,  overlapped  anteriorly  by  a  tuft  of  long  blackish  bristles; 
outer  sides  of  forelegs  mouse  gi'ay  tinged  with  ochraceous  buffy,  merg- 
ing above  with  general  color  of  upperparts ;  sides  of  ankles,  and  some- 
times heels,  dusky;  tail  dusky  above,  whitish  below  on  basal  two- 
thirds,  darkening  gradually  toward  tip,  wliich  is  usually  dusky  all 
round. 


Ann.  Mag.  Nat.  Uist.,  VI,  119,  1880. 
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Cranial  characters. — Skull  large — about  equal  to  longicaubdatus  and 
lepturus — high  and  well  arched  along  median  line  above,  with  narrow 
rostrum,  nasals,  and  interparietal,  broad  frontals  and  premaxillse. 
In  general  form  mueli  like  that  of  longicaudatus ,  but  rostrum  narrower, 
broadening  more  abruptly  to  zygomata;  nasals  less  expanded  near 
middle;  upper  surface  of  maxillary  root  of  zygomata  shorter,  less 
prolonged  anteriorly;  supraoccijntal  and  temporal  ridges  strongly 
developed,  shelving  over  orbits  and  curving  posteriorly  across 
parietals  to  lambdoid  suture;  interparietal  varying  from  irregularly 
oval  to  pentagonal,  the  anterior  angle  })r()longe(l ;  prejnaxillse  reaching 
posteriorly  slightly  beyond  nasals;  zygomata  only  slightly  spreading 
anteriorly,  the  sides  nearly  parallel;  palatopterygoids  long  and 
slender;  interpterygoid  fossa  V-sliapod,  (hnvply  exeised  anteriorly; 
bullae  small ;  an- 
gle of  mandible 
slightly  everted  ; 
tubercle  over  root 
o  f  lower  incisor 
moderately  devel- 
oped; molariform 
■teeth  rather  small, 
as  usual  in  the 
subgenus  ;  poste- 
rior lobe  of  upper 
premolar  with  a 
deep  reentrant 
enamel  fold;  pos- 
terior molars  nar- 
rower than  pre- 
molars above  and 
below;  additional 
enamel  islands  in 
posterior  lobes  of  upper  molariform  teeth  and  anterior  lobes  of  lower 
molariform  teeth  present  in  young,  disappearing  in  anterior  molars 
with  advancing  age,  but  persisting,  at  least  in  last  upper  molars, 
until  extreme  old  a^e. 

Measurements.— Type:'  Total  length,  260;  tail  vertebrse,  123  (tip 
gone) ;  hind  foot,  35.4.  Average  of  5  adult  males  and  females  from 
Tumbala,  Chiapas:  302  (272-323) ;  167  (139-180) ;  37.5  (37-38).  Slull 
(average  of  3  adults) :  Greatest  length,  37.3  (37.2-37.4) ;  zj^gomatic 

\   breadth,  16.6  (16.2-17) ;  interorbital  breadth,  9.8  (9.6-9.9) ;  length 
of  nasals,  15.1   (15-15.2);   width  of  braincase,  15.5  (15.2-15.9); 

j     alveolar  length  of  upper  molar  series,  5.2  (5-5.7). 

I  1  Measured  by  Gerrit  S.  Miller,  jr. 


Fig.  2.— Distribution  of  Ileteromys  desmarestianus  and  allied  forms. 


22 


NORTH  AMERICAN  FAUKA. 


I  No.  34. 


luDiark's. — Mr.  Gorrit  S.  ^liller,  jr.,  has  coinparod  for  inc  specimens 
of  all  the  large  species  of  the  genus  known  to  occur  in  Mexico  with 
the  type  of  desniarcsiianus.  Specimens  fi'om  Tumbala,  Chiapas,  were 
fouml  to  agree  very  closel}"  with  it  and  are  probably  nearly  typical. 
The  species  has  a  wider  known  range  in  Mexico  than  any  other  mem- 
ber of  the  genus,  and  the  agreement  in  many  important  characters 
with  longicaudatus  suggests  that  the  latter  may  prove  to  be  a  rather 
slightly  differentiated  oflshoot  of  this  more  generalized  type. 

October  specimens  from  Tumbala  are  in  apparently  fresh  or  only 
slightly  worn  pelage.  Those  taken  in  March  and  April  at  Teapa, 
Tabasco,  are  in  molting  condition,  the  change  about  complete  in  some, 
while  others  have  a  growing  patch  of  fresh  fur  along  median  dorsal 
area,  below  which  the  sides  are  ragged  and  much  worn. 

Specimens  examined. — Total  number  17,  from  localities  as  follows: 

Chiapas:  Tumbala,  6;  Ocuilapa,-3. 
Tabasco:  Teapa,  8. 

HETEBOMYS  DESMARESTIANUS  GRISEUS  Merriam. 
Gray  Spiny  Pocket  Mouse. 
Heteromys  griseus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  42,  Mar.  5,  1902. 

Type  locality. — Mountains  near  Tonala,  Chiapas,  Mexico.  Type 
No.  76062,  $  adult,  United  States  National  Museum  (Biological 
Survey  collection),  collected  by  Nelson  and  Goldman,  August  15,  1895. 

Distrihution. — Mountains  of  western  Chiapas  and  along  the  Isthmus 
of  Tehuantepec  in  eastern  Oaxaca.    Humid  Tropical  Zone. 

General  characters. — Size  and  proportions  similar  to  those  of  des- 
Tuarestianus;  color  much  grayer;  sole  of  hind  foot  naked  and  six- 
tuberculate  as  in  desmarestianus. 

Color, — FresTi  pelage:  General  color  above  mouse  gray,  palest  along 
sides,  thickly  grizzled  with  slender  ochraceous  buffy  hairs;  buffy 
lateral  line  faint;  feet  and  underparts  white;  outer  sides  of  forearms 
grayish  tinged  with  pale  buff,  interrupted  across  upper  part  of  arms 
in  some  specimens  by  a  white  area,  in  others  continuous  with  general 
color  of  upperparts ;  ears  and  ankles  dusky ;  tail  dusky  above,  whitish 
below  except  near  end,  which  is  dusky  all  round. 

Cranial  characters. — Skull  closely  resembling  that  of  desmarestianus, 
but  somewhat  smaller;  premaxillse  decidedly  narrower  and  more 
tapering  posteriorly;  interparietal  slightly  shorter  antero-posteriorly. 

Measurements. — Type:  Total  length,  325;  tail  vertebrae,  186;  hind 
foot,  38.  Average  of  3  adult  topotypes:  317  (310-325);  181  (176-186); 
37.2  (36-38).  S?cull  (average  of  4  adults) :  Greatest  length,  36.2  (35.5- 
36.7);  zygomatic  breadth,  16.6  (16.1-17.2);  interorbital  breadth,  9.5 
(9.3-9.8);' length  of  nasals,  15.1  (14.5-15.5);  width  of  braincase,  15.3 
(14.9-15,7);  alveolar  length  of  upper  molar  series,  5.2  (5-5.2). 

Renuirlcs. — ^This  is  a  paler  form  evidently  closely  related  to  desma- 
restianus.   Specimens  from  Guichicovi,  Oaxaca,  are  darker  colored 
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than  typical  griseMs,  and  in  sii(^htly  broader  ])remaxilla3  also  show 
gradation  toward  desmarestianus.  The  type  series  collected  in 
August  includes  several  young  about  two-thirds  grown  in  which  the 
soft  coat  characteristic  of  immaturity  is  beginning  to  give  way  to 
the  hispid  pelage  of  adults,  the  latter  j)elage  appearing  in  patches 
on  the  face  and  rump. 

Specimens  examined. — Total  number  13,  from  localities  as  follows: 

Chiapas:  MountainH  near  Tonala  (type  locality),  10. 
Oaxaca:  Guichicovi,  3. 

HETEROMYS  LONGICAUDATUS  Gray. 
Long-tailed  Spiny  Pocket  Mouse. 
(PI.  II,  figs.  4,  4a.) 
Heteromys  longicaudatus  Gray,  Proc.  Zool.  Soc.  Lond.,  pp.  204-205,  1868. 

Type  locality. — Mexico."^    Type,  9  adult,  in  British  Museum. 

Distribution. — Low  coastal  plains  of  Tabasco,  Mexico,  and  prob- 
ably adjacent  portions  of  Chiapas,  southwestern  Campeche,  and 
northwestern  Guatemala.    Humid  Tropical  Zone. 

General  characters. — Size  large;  tail  much  longer  than  head  and 
body,  very  thinly  haired;  color  dark,  but  not  so  dark  as  in  E.  desma- 
restianus; ocliraceous  buffy  lateral  line  present,  but  rather  narrow 
and  inconspicuous;  sole  of  hind  foot  naked,  six-tuberculate. 

Color. — Fresh  pelage:  General  color  above  between  drab  and  mouse 
gray,  darkest  along  median  line  of  back,  grizzled  everywhere  with 
slender  ochraceous  buffy  hairs;  pale  ochraceous  buffy  lateral  line 
very  faint  anteriorly,  becoming  more  distinct  across  shoulders  and 
along  flanks,  fading  again  on  hind  legs;  underparts  and  feet  white; 
outer  sides  of  fore  legs  pale  ochraceous  buffy  faintly  tinged  with  dusky, 
continuous  above  with  lateral  line;  ears  and  inner  sides  of  ankles 
dusky,  a  dark  line  passing  down  along  inner  sides  of  legs  leaving  the 
heels  white;  tail  dusky  above,  white  below. 

Cranial  characters. — Skull  large,  with  short  heavy  rostrum,  broad 
nasals,  premaxillse,  and  frontals,  and  narrow  zygomata  and  inter- 
parietal. More  like  that  of  H.  desmarestianus  than  any  other  Mex- 
ican species,  but  rostrum  broader  and  heavier,  broadening  more 
gradually  to  zygomata;  nasals  broader  near  middle;  upper  surface  of 
maxillary  root  of  zygoma  more  elongated;  interparietal  irregularly 
oval,  with  a  projecting  anterior  angle;  dentition  as  in  desmarestianus. 

Measurements. — Type:^  Total  length,  295;  tail  vertebras,  170;  hind 
foot,  37.   An  adult  female  from  Montecristo,  Tabasco:  312;  170;  36. 

1  Mr,  Gerrit  S.  Miller,  jr.,  who  has  compared  for  me  specimens  from  numerous  localities  in  Mexico  with 
the  type  of  longicaudatus,  found  that  one  from  Montecristo,  Tabasco,  agrees  almost  exactly  in  size,  color, 
and  cranial  characters. 

2  Measured  by  Gerrit  S.  Miller,  jr. 
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Sl'ull  (9  from  ^[out(.H'^isto') :  Greatest  loup;th,  37.4;  zygomatic 
breadth,  16.1;  iiiterorbital  breailth,  9.5;  length  of  nasals,  14.6; 
^vidtll  of  bramcase,  15;  alveolar  length  of  upper  molar  series,  5.5. 

Bemurl's. — Graj^'s  original  description  of  longicaudatus  includes  the 
followhig  statement:  "There  is  no  indication  of  any  3^ellow  streak  on 
the  side,  between  the  colors  of  the  back  and  undersurface."  In  the 
single  specmien  in  the  Biological  Surve}^  collection  (No.  100211), 
which  Mr.  ^Miller  says  "perfectly  matches  type  of  longicaudatus  in 
color,  size  (295;  170;  37),  and  ail  visible  external  characters  *  * 
a  pale  lateral  line  is  present,  but  is  not  so  broad  and  conspicuous  as  in 
some  species  and  may  have  been  overlooked  by  Gray.  This  speci- 
men represents  a  form  apparently  nearest  to  desmarestianus,  but  differ- 
ing in  paler  color  and  the  cranial  characters  already  given.  In 
breadth  and  general  outlme  of  rostrum  and  nasals  it  approaches 
lepturus,  but  the  skull  departs  too  widely  in  other  respects  to  require 
close  comparison. 

Specimens  examined: 
Tabasco:  Montecristo,  1. 

HETEROMYS  GOLDMANI  Merriam. 
Goldman  Spiny  Pocket  Mouse. 
(PI.  II,  figs.  5,  5a.) 

Eeteromys  goldrnani  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  pp.  41-42,  Mar.  5,  1902. 

Type  locality. — Chicharras,  Chiapas,  Mexico.  Type  No.  77576,  ^ 
adult,  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Nelson  and  Goldman,  February  7,  1896. 

Distrihution. — Heavily  forested  Pacific  slope  of  Sierra  Madre  in 
extreme  southern  Chiapas,  Mexico,  and  probably  adjacent  portions 
of  Guatemala.    Humid  Tropical  Zone. 

General  cJiaracters. — Size  very  large;  tail  much  longer  than  head 
and  body,  thinly  haired;  color  very  dark,  the  slender  hairs  incon- 
spicuous; buffy  lateral  line  absent;  ears  without  white  edging;  pel- 
age coarse;  sole  of  hind  foot  naked,  six-tub erculate. 

Color. — FresJi  pelage:  General  color  above  dark  mouse  gray,  be- 
coming slaty  black  over  median  dorsal  area;  feet  and  underparts 
(including  lips  and  cheek  pouches)  white,  the  line  of  separation  along 
sides  very  sharp;  outer  sides  of  forelegs  mouse  gray,  passing  above 
into  general  color  of  upperparts;  ears  and  inner  sides  of  ankles  dusky 
tail  dusky  above,  Vvdutish  below  (sometimes  pure  white  at  tip). 

Cranial  characters. — Skull  large  and  angular,  with  rather  flat 
rostrum,  anteriorly  spreading  zygomata,  and  broad  frontals  shelving 
over  orbits.  In  general  form  similar  to  that  of  H.  desmarestianus, 
but  larger;  rostrum  less  decurved,  flatter  above;  premaxillse  narrower 
and  more  tapering  posteriorly,  reaching,  as  in  desmarestianus,  slightly 
beyond  nasals;  frontals  more  prolonged  anteriorly  along  intermaxillary 
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suture;  zygomata  more  spreading  anteriorly;  interparietal  irregularly 
oval,  ])roader  transversely  and  relatively  shorter  antero-posteriorly 
than  in  desmarestianus;  angle  of  mandible  slightly  everted;  upper 
premolar  with  posterior  lobe  deeply  infolded  anteriorly;  additional 
enamel  island  in  posterior  lobe  of  last  upper  molar  persisting  until 
removed  by  wear  in  extreme  old  age;  tubercle  over  root  of  lower 
incisor  moderately  developed;  last  molar  smaller  than  premolar. 
Compared  with  temporalis,  the  braincase  is  decidedly  narrower  and 
more  arched;  temporal  ridges  less  mdely  separated;  interparietal 
more  oval,  without  the  small  posterior  indentation  present  in  tem- 
poralis; bulla}  smaller. 

Measurements. — Type:  Total  length,  347;  tail  vertebrae,  199;  hind 
foot,  40.  Average  of  four  adult  topotypes:  342  (335-350);  194 
(186-201);  39.5  (38-41).  Shull  (average  of  five  adults):  Greatest 
length,  38.9  (38.2-40.2);  zygomatic  breadth,  18  (17.4-18.2);  inter- 
orbital  breadth,  9.9  (9-10.5);  length  of  nasals,  16.4  (16-17.3);  width 
of  braincase,  15.9  (15.6-16.4);  alveolar  length  of  ujjper  molar  series, 
5.6  (5.4-5.8). 

Remarlcs. — This  species,  one  of  the  largest  of  the  genus,  belongs  to 
the  desmarestianus  group,  but  is  apparently  not  closely  alHed  to  any 
of  its  near  geographical  neighbors.  In  general  color,  including  the 
absence  of  a  buffy  lateral  line,  it  resembles  temporalis,  but  the  cranial 
characters  are  distinctive. 

Specimens  examined. — Total  number  9,  from  the  following  localities: 

Cliiapas:  Chicharras  (type  locality),  7;  Huehuetan,  2. 

HETEROMYS  LEPTURUS  Merriam. 

Santo  Domingo  Spiny  Pocket  Mouse. 
Heteromijs  goldmani  lepturus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  42,  Mar.  5,  1902. 

Type  locality. — Mountains  near  Santo  Domingo  (a  few  miles  west 
of  Guicliicovi),  Oaxaca,  Mexico.  Type  No.  73382,  ^  adult.  United 
States  National  Museum.  (Biological  Survey  collection),  collected  by 
Nelson  and  Goldman,  June  20,  1895. 

Distribution. — Humid,  heavily  forested  mountain  slopes  and 
coastal  plains  in  northeastern  Oaxaca  and  southeastern  Vera  Cruz, 
Mexico.    Humid  Tropical  Zone. 

General  cliaracters. — Size  large;  tail  long;  general  color  dark,  about 
as  in  desmarestianus,  but  ankles  dusky  ail  round  (white  on  upper 
side  in  desmarestianus);  ears  without  w^liite  edging,  nearly  naked; 
ochraceous  buffy  lateral  line  usually  present,  but  narrow;  sole  of  hind 
foot  naked,  six-tuberculate. 

Color. — Fresli  pelage:  General  color  above  between  dark  mouse 
gray  and  slaty  black,  darkest  over  median  dorsal  area;  face  and 
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h'md  loi^s  thickly  p-izzlod  with  sKmuIcm*  ofhrnrooiis  bufly  hairs;  Literal 
Hno  (.when  presoni)  ochnu'cous  hiifiy,  narrow,  oxtondino;  from 
shoiiUler  to  hind  loix;  luuUM'parts  and  feet  white;  ankles  all  round 
and  ears  dusky;  outer  sides  of  ft)rele2;s  and  shoulders  mouse  gray 
tinged  with  bufly;  tail  dusky  above,  whitish  below. 

Cranial  characters. — Skull  large  and  massive,  with  heavy  rostrum, 
anteriorly  spreading  zj^gomata;  very  broad  frontals  and  basioccipital, 
and  \\ide  interparietal.  General  form  similar  to  that  of  longicaudatus, 
but  rostruui  longer,  more  decurved  anteriorl}^;  braincase  liigher 
arched:  premaxilla3  broader,  reacliing  farther  posteriorly  beyond 
nasals;  zygomata  more  spreading  anteriorly;  frontals  broader,  the 
outer  sides  more  strongly  developed  as  supraorbital  shelves;  inter- 
parietal of  similar  shape,  but  \\'ider  transversely;  temporal  ridges 
curving  less  sharply  inward  posteriorly;  basioccipital  decidedly 
broader;  dentition  about  as  in  longicaudatus. 

Measurements. — Type:  Total  length,  340;  tail  vertebrse,  191;  liind 
foot,  39.  An  adult  topotype:  311;  176;  38.  Slull  (average  of 
two  adults):  Greatest  length,  37.4  (36.7-38.2);  interorbital  breadth, 
10.5  (10.1-10.9);  length  of  nasals,  15.4  (14.9-15.9);  width  of  brain- 
case,  15.4  (15.2—15.7);  alveolar  length  of  upper  molar  series,  5.3 
(5.2-5.4). 

Bemarlis. — H.  lepturus  is  a  well-marked  species,  although  in  exter- 
nal appearance  closety  resembling  desmarestianus.  It  appears  to  be 
nearest  in  relationsliip  to  longicaudatus,  but  in  combination  of  cranial 
characters  differs  decidedly  from  all  the  other  members  of  the  des- 
marestianus group.  In  some  specimens  from  the  lowlands  of  Vera 
Cruz  and  Oaxaca  the  lateral  hne  is  distinct  as  in  the  topotypes,  while 
in  others  even  from  the  same  locahty  it  is  imperceptible. 

Specimens  examined. — Total  number  8,  from  localities  as  follows: 

Oaxaca:  Mountains  near  Santo  Domingo  (type  locality),  2;  Choapam,  1;  Tux- 
tepec,  1. 

Vera  Cruz:  San  Andres  Tuxtla,  4. 

HETEROMYS  TEMPORALIS  sp.  nov. 

MoTzoRONGO  Spiny  Pocket  Mouse. 

Type  from  Motzorongo,  Vera  Cruz,  Mexico.  Xo.  63719  (original  No.  5915),  J  adult, 
United  States  National  Museum  (Biological  Survey  collection),  collected  by 
Nelson  and  Goldman,  Mar.  3,  1894. 

Distribution. — Heavily  forested  eastern  basal  slopes  of  mountains 
in  central  Vera  Cruz,  Mexico.    Humid  Tropical  Zone. 

Genej-al  cli a racters. Size  large;  tail  longer  than  head  and  body; 
color  dark,  but  not  so  dark  as  in  goldmani;  slender  hairs  ochraceous 
buffy,  but  inconspicuous;  huffy  lateral  line  absent;  ears  without 
white  edging,  nearly  naked ;  inner  side  of  ankle  wlntish ;  sole  of  hind 
foot  naked,  six-tuberculate. 
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Color. — Fresh  pelage:  General  color  of  iij)j)eij)5iils,  iiicluding  outer 
sides  of  forelegs  to  shoulders,  mouse  gray,  varying  to  slaty  black  over 
lower  part  of  face  and  median  dorsal  area,  the  slender  ochraceous 
bufl'y  hairs  more  abundant  on  head  but  only  slightly  affecting  the 
general  tone;  un(]erparts  and  feet  white;  ankles  dusky,  except  a  nar- 
row line  along  inner  side;  tail  dusky  above,  whitish  below. 

Cranial  characters. — Skull  very  large,  with  slender  rostrum  and 
very  broad,  flat  braincase.  In  general  form  similar  to  goldmani, 
but  rostrum  narrower,  braincase  broader  and  flatter;  sagittal  area 
much  broader;  temporal  ridges  following  parietosquamosal  suture 
(crossing  parietals  in  goldmani),  the  area  for  muscular  attachment 
below  the  ridges  very  narrow  and  not  overlapping  parietals;  inter- 
parietal more  triangular,  the  anterior  angle  more  prominent;  basioc- 
cipital  narrower;  auditory  meatus  larger;  dentition  as  in  goldmani. 

Measurements. — Type:  Total  length,  320;  tail  vertebrae,  180;  hind 
foot,  37.  SJcull  (of  same) :  Greatest  length,  39.3;  zygomatic  breadth, 
17.8;  interorbital  breadth,  10.2;  length  of  nasals,  16.2;  width  of  brain- 
case, 16.8;  alveolar  length  of  upper  molar  series,  5.3. 

Remarlcs. — This  form  appears  to  be  more  closely  related  to  gold- 
mani than  to  its  nearer  geographical  neighbors.  The  skull,  with 
temporal  ridges  bounding  parietals  laterally  instead  of  crossing  them, 
presents  a  condition  not  observed  elsewhere  in  the  genus. 

Specimens  examined: 
Vera  Cruz:  Motzorongo  (type  locality),  3. 

HETEROMYS  REPENS  Bangs. 
Chiriqui  Spiny  Pocket  Mouse. 

Heteromys  repens  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  pp.  45-47,  fig.  27,  Apr., 
1902. 

Type  locality. — Boquete,  southern  slope  Volcan  de  Chiriqui,  Pan- 
ama (altitude  4,000  feet).  Type  No.  10356,  ?  adult.  Museum  of 
Comparative  Zoology  (collection  of  E.  A.  and  O.  Bangs),  Cambridge, 
Mass.,  collected  by  W.  W.  Brown,  jr.,  April  8,  1901. 

Distribution. — Panama,  and  probably  also  in  Costa  Eica. 

General  characters. — Size  large;  tail  slightly  longer  than  head  and 
body,  bicolor;  color  very  dark;  slender  hairs  ochraceous  buffy  in 
adults;  sole  of  hind  foot  naked,  six-tuberculate.  Somewhat  like  H. 
desmarestianus ,  but  smaller;  orange  buffy  lateral  line  absent;  differ- 
ing also  in  cranial  characters.  Similar  in  general  external  appear- 
ance to  anomalus  and  jesupi,  but  even  darker  than  either,  and  skull 
very  different. 

Color. — Fresh  pelage:  Upperparts  dark  mouse  gray,  shaded  with 
blacldsh  on  median  dorsal  area  and  grizzled  with  pale  ochraceous 
buffy  hairs;  underparts  and  feet  white;  lower  part  of  face  and  outer 
sides  of  legs  dark  mouse  gray;  heels,  sides  of  ankles,  and  base  of  tail 
blackish;  ears  dusky  without  distinct  white  edging;  tail  brownish 
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above,  ilull  whitish  below,  t\\('0}>l.  at  base,  wliicli  is  dark  all  round. 
Young  (in  lirst  pelage):  Face  and  sides  of  body  very  dark  mouse 
gray,  becoming  bbiekisli  slate  on  median  dorsal  area,  without  trace 
of  ocliraceous  bully  hairs. 

Crajiial  clmractcrs. — Skull  similar  in  general  to  that  of  desmares- 
tianus,  but  smaller;  rostrum  broadening  more  graduall}^  to  zy^go- 
mata;  nasals  reaching  posteriorly  beyond  premaxillse  (nearly  con- 
terminous posteriorly  in  desmarestiamis) ;  molariform  teeth  smaller; 
supraorbital  and  temporal  ridges  well  developed,  as  iiidesmarestianus. 
Compared  with  jesupi  the  skull  is  broader,  with  rostrum  more  taper- 
mg,  less  inflated  anteriorly,  broadening  more  gradual!}^  to  zygomata; 
nasals  broader  anteriorly;  braincase  larger,  more  inflated;  supra- 
orbital and  temporal  ridges  more  developed;  frontals  much  broader; 
interparietal  narrower  transversely;  zygomata  less  squarely  spread- 
mg  anteriorly;  molariform  teeth  smaller. 

Measurements. — Type  (from  original  description):  Total  length, 
282;  tail  vertebrse,  150;  hind  foot,  33.  Average  of  three  adult  topo- 
types:  289;  150;  33.  Slcull  (average  of  two  adults):  Greatest  length, 
35.5  (35-36);  interorbital  breadth,  9.6  (9.4-9.9);  length  of  nasals,  15; 
width  of  braincase,  15  (14.8-15.3);  alveolar  length  of  upper  molar 
series,  5.1  (4.9-5.4). 

Remarks. — H.  repens  is  a  well-marked  form  apparently  more  closely 
related  to  desmarestianus  than  to  jesupi  or  an}^  other  known  South 
American  species.  Four  imperfect  specimens,  three  from  Angostura 
and  one  from  Pacuare,  Costa  Rica,  seem  larger  and  somewhat  differ- 
ent in  cranial  details  from  repens,  but  are  not  satisfactorily  separable. 

Specimens  examined. — Total  number  11,  from  the  following  locali- 
ties: 

Panama:  Boquete,  6  (including  type);  Boqueron,  1. 
Costa  Rica:  Angostura,  3;  Pacuare,  1. 

HETEROMYS  FUSCATUS  Allen. 
Nicaragua  Spiny  Pocket  Mouse. 
(PI.  II,  figs.  6,  6a.) 

Heteromys  fuscatus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXIV,  pp.  652-653,  Oct. 
13,  1908. 

Type  locality. — Tuma,  Nicaragua.  Type  No.  28451,  ^  adult, 
American  Museum  of  Natural  History,  New  York,  collected  by 
W.  B.  Richardson,  December  1,  1907. 

Distrih" ytion. — Central  Nicaragua;  limits  of  range  unknown. 

General  cluiracters. — Size  and  proportions  about  as  in  H.  repens; 
color  similar,  but  face  more  blackish;  nasals  and  premaxillse  nearly 
conterminous  posteriorly;  sole  of  hind  foot  naked  to  heel,  six-tuber- 
culate.  Smaller  than  //.  desmarestianus;  color  about  the  same,  but  lat- 
eral line  absent  and  ankles  of  type  dusky  all  round  as  in  H.  lepturus. 


1911.] 


HETEROMYS  DESMARESTIANUS  GROUP. 


29 


Color. —  Frefili  jx'lage:  General  color  of  iippciparts  between  dark 
mouse  gray  and  slaty  black,  darkest  over  median  dorsal  area  from 
nose  to  base  of  tail,  rather  heavily  and  uniformly  grizzled  with 
slender  ocliraceous  buffy  hairs;  outer  surface  of  forearms  grayish 
tinged  witli  bulTy;  outer  surface  of  liind  limbs  and  ankles  all  round 
dark  mouse  gray  or  blackish;  underparts  and  feet  white;  nose 
and  lower  part  of  cheeks  blackish;  heels  whitish;  tail  blackish  above, 
wliitish  below,  becoming  dusky  all  round  near  tip. 

Cranial  characters. — Skidl  in  size  about  equal  to  that  of  repens, 
but  nasals  and  premaxillae  nearly  conterminous  (nasals  reaching 
posteriorly  beyond  premaxillye  in  repens).  Rather  closely  resembling 
that  of  desmarestianus,  but  smaller;  upper  surface  of  maxillary 
root  of  zygoma  relatively  narrower  and  weaker;  supraorbital  ridges 
well  developed  and  shelf -like,  as  in  desmarestianus. 

Measurements. — Type  (from  original  description) :  Total  length, 
300;  tail,  150;  hind  foot,  30.  SluU  (type):  Greatest  length,  36.7; 
zygomatic  breadth,  17.3;  interorbital  breadth,  10;  length  of  nasals, 
15.3;  width  of  braincase,  15.6;  alveolar  length  of  upper  molar 
series,  5.5. 

Remarlcs. — H.  fuscatus  is  somewhat  intermediate  in  general  char- 
acters between  repens  and  desmarestianus.  It  agrees  more  closely 
in  size  with  repens,  but  in  general  color  and  many  cranial  details  is 
much  like  desmarestianus.  Specimens  from  Matagalpa  and  Chontales 
are  about  like  the  type  in  color,  but  instead  of  wholly  dark  ankles 
have  a  white  line  along  inner  surface  of  leg  to  foot  as  in  desmarestianus. 

Specimens  examined. — Total  number  4,  from  localities  as  follows: 
Nicaragua:  Tuma,  1  (type);  Matagalpa,  2;  Chontales,  1. 

HETEROMYS  GAUMERI  Allen  and  Chapman. 
Gaumer  Spiny  Pocket  Mouse. 
(PI.  II,  figs.  7,  7a.) 

Heteromys  gaumeri  Allen  and  Chapman,  Bull,  Amer.  Mus.  Nat.  Hist.,  IX,  pp.  9-11, 
Feb.,  1897. 

Tijpe  locality. — Chichen  Itza,  Yucatan,  Mexico.  Type  No.  Hfirj 
c?  adult,  American  Museum  of  Natural  History,  New  York,  collected 
by  Frank  M.  Chapman,  March  17,  1896. 

Distribution. — Yucatan  and  northern  parts  of  Campeche  and 
Quintana  Roo,  Mexico.    Arid  and  Humid  Tropical  Zones. 

General  characters. — Size  large;  tail  longer  than  head  and  body; 
orange  buff  lateral  Ime  very  broad  and  conspicuous;  sole  of  hind 
foot  thinly  haired  posteriorly,  six-tuberculate,  the  posterior  tubercle 
very  small.    Not  closely  related  to  any  known  species. 

Color. — Partly  worn  pelage:  General  color  above  dark  mouse  gray 
heavily  grizzled  with  orange  buff,  becoming  rich  orange  buff  along 
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broad  latoral  lino  ivom  sides  of  face  to  base  of  tail;  underparts  and 
feet  pure  wliito;  outer  sides  of  foreanus  orange  bufly,  internipted 
above  by  a  ^vllite  line;  nose  dnsky;  ears  dnsk}',  faintly  edged  with 
whitish;  tail  brownish  above,  didl  white  below,  with  a  small  blackish 
terminal  tuft  of  longer  luiirs. 

Cranial  characters. — Skull  ratlier  long  and  angidar,  witli  supra- 
orbital ridges  strongly  developed  laterally  as  overhanging  slielves. 
In  size  similar  to  II.  longicavclatus,  but  rostrum  narrower;  nasals 
much  less  broadly  expanded  anteriorly;  zygomata  jnore  spreading; 
mterparietal  similar  in  shape,  but  broader  transversely;  molariform 
teeth  smaller;  audit al  bidhr  lar2:er. 

Measurements. — Type  (from  original  description):  Total  length, 
292;  tail  vertebrae,  162;  hind  foot,  32.  An  adult  male  from  t^^pe 
locality:  277;  155;  35.  Average  of  three  adults  from  Tunkas  (near 
type  locality):  297  (295-300);  163  (160-166);  34.5  (34-35).  SluU 
(average  of  same):  Greatest  length,  36.4  (35.9-36.9);  zygomatic 
breadth,  16.5  (16.4-16.5);  mterorbital  breadth,  8.5  (8.2-8.7);  length 
of  nasals,  14.8  (14.1-15.2);  width  of  braincase,  14.9  (14.7-15.2); 
alveolar  length  of  upper  molar  series,  4.9. 

Bejnarlcs. — This  well-marked  species  differs  from  the  other  Mexican 
members  of  the  genus  in  having  the  soles  of  hind  feet  hairy  posteriorly. 
It  is  also  remarkable  for  the  unusual  width  and  rich  coloration  of 
the  lateral  lines  from  cheeks  to  tail.  The  posterior  tubercle  on  the 
sole  of  the  hind  foot  is  very  small  for  so  large  a  species. 

For  convenience  H.  gaumeri  is  here  included  in  the  desmarestianus 
group,  but  is  a  somewhat  aberrant  species,  presenting  characters 
which  set  it  off  from  all  the  others.  Specimens  from  the  humid, 
heavily  forested  interior  of  east-central  Campeche  and  the  northeast 
coast  of  Quintana  Roo  are  not  appreciably  different  from  those  of 
the  animal  inliabiting  the  arid  districts  of  Yucatan. 

Specimens  examined. — Total  number  30,  from  locaHties  as  foUows: 

Yucatan:  Chichen  Itza  (type  locality),  7;  Progreso,  1;  Tunkas,  6. 
Campeclie:  Apazote,  6;  Campeche,  1. 
Quintana  Roo:  La  Vega,  5;  Puerto  Morelos,  4. 

Subgenus  XYLOMYS  Merriam. 

Type. — Heteromys  (Xylomys)  nelsoni  Merriam,  from  Pinabete,  Chiapas,  Mexico. 

Distribution. — Known  only  from  Pinabete,  Chiapas,  Mexico. 

Suhgeneric  cJtaracters. — Pelage  composed  of  soft  bristles  inter- 
mixed with  slender  hairs;  sole  of  hind  foot  naked,  six-tuberculate; 
inner  sides  of  forearms  dusky.  Braincase  high  and  rounded;  tem- 
poral ridges  faint;  upper  surface  of  maxillary  root  of  zygoma  large 
and  irregularly  rectangular;  parietais  prolonged  laterally  along 
lambdoid  crest,  reaching  or  nearly  reaching  mastoids,  thus  more  or 
less  completely  separating  squamosal  from  supraoccipital;  angle 
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of  mandible  very  sli(]:litly  cvortcMl.  Molarifonn  tooth  rows  very 
broad  postc^riorly,  the  last  molars  equal  to  or  broader  than  premolars; 
posterior  prism  of  last  upper  molar  and  anterior  prism  of  lower  pre- 
molar with  two  transverse  loops,  eonfluent  near  ]iii<ldle,  and  usually 
unitinf^  through  wear  at  inner  or  outer  ends;  la^t  lower  molar  with 
a  distinct  pit  at  postero-external  base;  lower  ineisor  without  trace  of 
tubercle  owr  root. 

Bemar-ks. — The  subgenus  Xylomys  is  represcmted  by  a  sin<^le  known 
species,  possibly  a  survivor  of  an  earlier  group  with  more  complicated 
dentition.  Xylomys  departs  from  the  subgenus  Heteromys  mainly 
in  tlie  greater  posterior  width  of  molariform  tooth  rows,  the  weakly 
developed  root  of  lower  incisor,  the  more  numerous  and  intricate 
enamel  folds  in  crov/ns  of  posterior  upper  molars,  and  the  lateral 
extension  of  i)arietals  along  lambcloid  crest  to  mastoids.  It  differs 
also  in  the  softness  of  its  pelage,  w^liich  in  the  adult  state  resembles 
the  condition  usual  in  the  genus  during  adolescence. 

HETEROMYS  NELSONI  Merriam. 

Nelson  Spiny  Pocket  Mouse. 

(PI.  I,  figs.  2,  2a,  2b,  2c,  2d.) 

Heteromys  (Xylomys)  nelsoni  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  pp.  43-44,  Mar.  5, 
1902. 

Type  locality. — Pinabete,  Chiapas,  Mexico  (altitude  8,200  feet). 
Type  No.  77920,  $  adult,  United  States  National  Museum  (Biological 
Survey  collection),  col- 
lected by  Nelson  and 
Goldman,  February  11, 
1896. 

Distribution. — H  u  m  i  d , 
heavily  forested  Pacific 
slopes  of  Sierra  Isladre  in 
southern  Chiapas,  Mexico, 
and  doubtless  adjacent 
portions  of  Guatemala 

General  characters . — 
Size  very  large,  exceeding 
that  of  H.  goldmani;  tail 
much  longer  than  head 
and  body,  thinly  haired; 
and  as  in  subgenus  Heteromys,  ears  rather  large,  nearly  naked,  dusky 
and  without  distinct  w^iite  edging;  pelage  soft;  general  color  mouse 
gray ;  lateral  line  absent ;  sole  of  hind  foot  naked,  six-tuberculate. 

Color. — Fresh  pelage :  General  color  above  mouse  gray,  becoming 
blackish  along  median  line  from  nose  to  base  of  tail;  forefeet  and 
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iinclorparts.  iiu'liulini:  lips  and  clun^k  ponchos,  wliito;  outer  sides  of 
fore  limbs  to  feet  nunise  i^ray,  lliis  color  extendinj:;  all  round  forearms 
except  a  narrow  line  aloni^  underside ;  liind  feet  white,  faintly  clouded 
alouix  iipjHn*  side  to  toes:  ears,  heels,  and  inner  sides  of  anldes  dusky; 
tail  dusky  above,  whitish  below  except  tip,  which  is  dark  all  round. 

Cranial  characters, — Skidl  long  and  narrow;  rostrum  lono;,  not 
tapermix  anteriorly,  slightly  constricted  in  front  of  zygomata;  brain- 
case  high  antl  rather  smoothly  rounded;  supraorbital  and  temporal 
ridges  faint :  zygomata  widest  anteriorl}',  the  upper  surface  of  max- 
illary root  large  and  somewhat  rectangular;  nasals  ver}'  broad 
anteriorly,  narro^\'ing  gradually  posteriori}',  the  ends  slightly  cmar- 
ginate:  premaxilla?  narrowmg  gradually,  conterminous  posteriorly 
with  nasals;  frontals  elongated  along  median  line,  crowding  nasals 
and  premaxilla}  far  forward,  but  not  prolonged  along  intermaxillary 
suture;  interparietal  small  and  oval;  palate  narrow  between  tooth 
rows;  palatopterygoids  slender;  basioccipital  narrow;  audital  buUse, 
including  meatus,  large  and  inflated;  dentition  heavy. 

Measurements. — Type:  Total  length,  356;  tail  vertebrae,  195;  hind 
foot,  43.5.  Sliidl  (of  same);  Greatest  length,  41.1;  zygomatic 
breadth,  18;  interorbital  breadth,  9.3;  length  of  nasals,  16.3;  mdth  of 
braincase,  15.8;  alveolar  length  of  upper  molar  series,  6.2. 

Remarlcs. — H.  nelsoni  is  the  largest  species  of  the  genus  known  to 
occur  in  Mexico.  It  differs  too  widely  from  all  the  others  to  require 
close  comparison  ^vith  any  of  them.  Externally  it  may  be  readily 
known  by  the  remarkable  softness  of  the  pelage. 

Specimens  examined: 
Ciiiapas:  Pinabete  (type  locality),  2. 

Genus  LIOMYS  Merriam. 

Type. — Heteromys  alleni  Coues,  from  Rio  Yerde,  Sau  Liiis  Potosi,  Mexico. 
Liomys  Merriam,  Proc.  Biol.  Soc.  "VTash.,  XV,  p.  44,  Mar.  5,  1902. 
Liomys  Elliot,  Mamm.  Middle  Amer.  and  W.  Indies.    Field  Columb.  ]\Iiis.  Pub.. 
Zool.  Ser.,  IV,  Pt.  I,  p.  374,  1904  (subgenus). 

Distribution. — Tropical  and  Sonoran  Zones  from  southern  Texas 
and  Sonora  to  Panama. 

Generic  cliaracters. — Similar  in  general  to  Heteromijs;  pelage  hispid ; 
tail  usually,  well  haired;  sole  of  hind  foot  hairy  posteriorly  (except 
possibly  in  adspersus),  five-  or  six-tuberculate ;  inner  sides  of  fore- 
arms pure  wliite.  Skull  usually  broad,  with  narrow  rostrum;  mter- 
pterygoid  fossa  U-shaped,  broad  and  rounded  anteriorly;  angle  of 
mandible  strongly  everted.  Last  molars  decidedly  narrower  than 
premolars;  tubercle  over  root  of  lower  incisior  large;  posterior  loop 
in  crown  of  upper  premolar  with  anterior  border  concave  or  slightly 
notched,  but  mthout  deep  reentrant  angle;  loops  of  molar  crowns 
normalh'  without  additiona^l  enamel  islands  even  in  young. 

Rerruirics. — The  genus  Liomys  includes  a  number  of  slightly  dif- 
ferentiated forms,  some  of  which  mhabit  the  Sonoran  zones  on  the 
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tablelands  of  Mexico.  It  is  cliaracterizcd  by  simpler,  heavier  dentition 
than  Ileteromys;  the  additional  enamel  islands  or  small  reentrant 
angles  in  the  loops  of  molariform  teeth,  present  at  least  in  the  young 
of  Ileteromys  and  Xylomys,  are  normally  absent  in  Liomys.  The 
genus  is  readily  divisible  into  three  well-markeci  but  rather  closely 
allied  groups:  the  irroratus  group  with  soles  of  hind  feet  five-tubercu- 
late,  confined  mainly  to  the  Sonoran  zones;  the  pictus  group,  nearly 
related  to  the  preceding,  with  remarkably  rich  coloration,  soles  of 
hind  feet  usually  six-tuberculate  but  varying  to  five,  restricted 
mainly  to  Tropical  zones;  and  the  slightly  more  divergent  crispus 
group  with  plain  coloration  and  ranging  wholly  mthin  the  Tropical 
zones.  In  dental  characters  the  crispus  group  differs  notably  from  both 
the  others  in  that  the  obliteration  of  the  transverse  sulcus  in  the  first 
upper  molar  is  not  accompanied  by  the  formation  of  a  central  enamel 
island,  to  be  removed  in  turn  by  prolonged  wear  of  the  molar  crown. 
This  difference  is  apparent  only  in  young  adult  individuals  in  which 
the  obliteration  of  the  transverse  sulcus  is  still  in  progress.  The 
three  groups  seem  to  represent  distinct  assemblages  of  species  and 
subspecies,  as  partly  shown  by  the  overlapping  of  the  groups  in  geo- 
graphic range. 

LIOMYS  PICTUS  GROUP. 

LIOMYS  PICTUS  (Thomas). 
Painted  Spiny  Pocket  Mouse. 
(PI.  Ill,  figs.  1,  la.) 

Heteromys  pictus  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XII,  pp.  233-234,  Sept., 1893. 
Heteromys  hispidus  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  IX,  pp.  56-57,  Mar.  15,  1897, 

Type  from  Compostela,  Tepic,  Mexico,    No.  ffff .  9  ^d.,  Amer.  Mus.  Nat.  Hist., 

collected  by  Dr.  Audley  C.  Buller,  Feb.  11,  1893. 

Type  locality. — ^Mineral  San  Sebastian,  Jalisco,  Mexico  (altitude, 
4,300  feet).  Type,  9  ,  in  British  Museum,  collected  by  Dr.  Audley 
C.  Buller,  May  9,  1893. 

Distribution. — Coastal  plains  and  basal  mountain  slopes  in  western 
Jalisco  and  Colima  and  probably  western  Michoacan.  Arid  Tropical 
Zone. 

General  characters. — Size  rather  small;  tail  longer  than  head  and 
body,  sharply  bicolor;  color  reddish;  orange  buffy  lateral  line 
broad  and  distinct;  ears  edged  with  whitish;  sole  of  hind  foot  hairy 
posteriorly,  six-tuberculate. 

Color. — Fresli  pelage:  General  color  above  grizzled  reddish  brown, 
the  result  of  intermixed  brownish  or  dark  grayish  bristles  and  orange 
buff  hau's,  the  latter  unusua^lly  abundant  and  conspicuous;  lateral 
line  rich  orange  buff,  broad  and  distinct  from  cheeks  to  hind  legs; 
underparts  and  feet  white;  outer  sides  of  forelegs  varying  from 
grayish  to  orange  buffy,  the  color  continuous  along  a  narrow  line 
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with  general  color  of  iipperparts,  or  interrupted  by  a  white  area 
below  lateral  line:  outer  side  of  hind  legs  mouse  gi-ay ;  sides  of  ankles, 
and  sometimes  heels,  dusky;  ears  dusky,  narrowly  edged  with 
whitish;  tail  bro^vTush  above,  white  below. 

Cranial  cliaracfcrs. — Skull  long  and  narrow,  with  weakly  developed 
supraorbital  ridges,  large  subtriangular  interparietal,  and  posteriorly 
truncate  nasals;  premaxillae  reacliing  posteriorly  well  beyond  nasals; 
angle  of  mandible  short,  heav}^,  and  everted;  coronoid  process  small. 
Compared  with  that  of  flantinarensis  the  skull  is  much  larger,  longer, 
relatively  narrower,  and  less  arched;  braincase  less  inflated;  pre- 


FiG.  4. — Distribution  of  Liomys  pidus  and.  allied  forms. 


maxillae  longer,  passing  farther  posteriorly  beyond  nasals;  inter- 
parietal larger;  nasals  normally  truncate  instead  of  deeply  emargi- 
nate  posteriorly. 

Mmsurements. — Type  (from  original  description) :  Head  and  body, 
104;  tail,  113;  hind  foot  (without  claw?),  24.8.  Average  of  five 
adult  topotypes:  Total  length,  251  (232-260);  tail  vertebrae,  136 
(117-146);  hmd  foot,  29.4  (27.5-31).  SluU  (average  of  same): 
Greatest  length,  31.9  (30.9-33);  zygomatic  breadth,  14.3  (14.1-15); 
interorbital  breadth,  7.5  (7.2-7.8);  length  of  nasals,  13.3  (13.2-13.6); 
width  of  braincase,  13.8  (13.2-14);  alveolar  length  of  upper  molar 
series,  4.9  (4.6-5). 
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Remarks. — L.  pictus  typifies  a  group  of  closely  related  forms 
characterized  by  rather  small  size,  usually  broad  lateral  line,  and 
rich  orange  bufFy  coloration  of  slender  dorsal  hairs.  The  hind  foot 
is  usually  six-tuberculate,  but  in  some  forms  the  number  of  tubercles 
may  be  eitlier  five  or  six.  In  Mexico  the  group  is  restricted  in  dis- 
tribution to  the  tropical  or  subtropical  coastal  slopes  from  southern 
Sonera  and  central  Vera  Cruz  to  Guatemala. 

Aside  from  its  subspecies,  pictus  requires  no  close  comparison 
with  any  known  form.  Near  the  coast  of  southern  Tepic  it  inter- 
grades  with  escuinapse,  and  in  the  interior  of  western  and  southern 
Jalisco  with  plantinarensis.  Specimens  from  the  State  of  Colima 
vary  considerably  in  size  and  have  nasals  more  or  less  emarginate 
posteriorly,  but  agree  otherwise  with  pictus. 

H.  Mspidus  of  Allen  seems  inseparable  from  pictus.  The  type  and 
a  topotype  agree  in  cranial  characters  with  typical  specimens  of  the 
latter  form.  The  skins  appear  to  have  been  immersed  in  alcohol, 
with  the  result  that  the  blackish  element  in  the  pelage  is  somewhat 
faded  and  the  reddish  intensified. 

Specimens  examined. — Total  number  90,  from  the  following  locali- 
ties : 

Jalisco:  San  Sebastian  (type  locality),  26;  Arroyo  de  Plantinar,  6;  Ixtapa,  5; 

Rio  Santa  Maria,  8;  Sal  si  Puedes,  1;  Wakenakili  Mountains,  6. 
Colima:  Armeria,   11;  Colima,  10;  Hacienda  Magdalena,  7;  Hacienda  San 

Antonio,  2. 

Tepic:  Compostela,  2;  Navarete,  2;  Santiago,  4. 

LIOMYS  PICTUS  ESCUINAPiE  (Allen). 

EscuiNAPA  Spiny  Pocket  Mouse. 

Heteromys  pictus  escuinapx  Allen,  Bull.  Amer.  Mus.  Nat.  Hist.,  XXII,  pp.  211-212, 
July  25,  1906. 

Type  locality. — Escuinapa,  Sinaloa,  Mexico.  Type  No.  24502,  $ 
young  adult,  American  Museum  of  Natural  History,  collected  by 
J.  H.  Batty,  February  3,  1904. 

Distribution. — Coastal  plains  and  Pacific  slopes  of  Sierra  Madre 
from  southern  Sinaloa  southward,  passing  into  typical  pictus  in  south- 
ern Tepic  and  northwestern  Jalisco.  Arid  Tropical  and  Lower 
Sonoran  Zones. 

General  characters . — Closely  related  to  pictus,  but  slightly  grayer; 
nasals  emarginate,  instead  of  truncate,  posteriorly;  hind  foot  six-tuber- 
culate  as  in  pictus.  Differing  from  sonorana  in  shghtly  darker, 
richer  color  and  less  deeply  emarginate  nasals. 

Color. — ^About  as  in  pictus,  but  slightly  grayer,  orange  buffy  hairs 
less  numerous  and  conspicuous. 

Cranial  characters. — Skull  similar  to  that  of  pictus,  but  shorter  and 
relatively  broader;  nasals  shorter  and  broader,  emarginate  instead  of 
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tnincato  postcMiiM-ly :  proiuaxilhv  loss  prolonged  posteriorly  beyond 
nasals:  intorpariolal  smaller.  In  general  form  similar  to  that  of 
souorana,  but  smaller:  nasals  less  deeply  emarginate  posteriorly. 

Measure tncnt^. — Type  (from  (niginal  description) :  Total  length, 
210:  tail  Yertebra\  108:  hind  foot  (without  claws),  24.  Average  of 
nine  adult  males:  Total  length,  223:  tail  vertebras,  114.8;  hind  foot 
(^\'ithout  claws),  24.6.  Average  of  eight  adult  females:  Total  length, 
211.3:  tail  vertebrae,  109:  hind  foot  (^^-ithout  claws),  23.4.  SJcuTl 
(average  of  six  adults):  Greatest  length,  31  (29.9-31.9);  zygomatic 
breadth,  14.6  (14.2-15.3) :  interorbital  breadth,  7.7  (7.2-8) ;  length  of 
nasals,  12.8  (11.9-13.7) ;  width  of  braincase,  13.8  (13.4-14.6) ;  alveolar 
length  of  upper  molar  series,  4.9  (4.8-5). 

Ronarl's. — Tliis  subspecies  is  intermediate  in  general  characters 
antl  geographic  position  between  picfus  and  sonorana,  and  specimens 
examined  from  numerous  localities  show  complete  intergradation 
vriih  both.  Specimens  from  the  city  of  Tepic  appear  to  be  much 
closer  to  escuinapse  than  to  pictus,  although  the  latter  is  nearly  t3^pical 
at  Compostela,  only  a  few  miles  away.  Of  a  series  of  10  skulls  from 
Estancia,  in  northwestern  Jalisco,  two  have  the  squarely  truncate 
nasals  of  pictus,  but  are  somewhat  broader  and  in  other  respects  agree 
with  escuinapse.  Specimens  from  Culiacan,  Sinaloa,  and  from  Chacala, 
Durango,  seem  referable  to  sonorana,  but  in  richer  color  and  rather 
less  deeply  emarginate  nasals  indicate  an  approach  to  escuinapse. 

Specimens  examined. — Total  number  125,  from  the  follomng  locali- 
ties: 

Sinaloa:  Escuinapa,  26  (including  t\T)e);  Mazatlan,  15;  Plomosas,  11;  Rosa- 

rio,  6. 
Jalisco:  Estancia,  10. 

Tepic:  Acaponeta,  21;  Amatlan,  9;  Ojo  de  Agua  (near  Amatlan),  4;  Pedro 
Pablo,  1;  Rancho  Palo  Amarillo  (near  Amatlan),  13;  Tepic,  9. 

LIOMYS  PICTUS  SONORANA  Merriam. 
SoNORA  Spiny  Pocket  Mouse. 
lAomys  sonorana  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  47,  Mar.  5,  1902. 

Type  locality. — Alamos,  Sonora,  Mexico.    Type  No.  96252, 
adult,  United  States  National  ]\Iuseum  (Biological  Survey  collection), 
collected  by  E.  A,  Goldman,  December  19,  1898. 

Distribution. — Arid  coastal  plains  and  basal  slopes  of  Sierra  Madre 
from  southern  Sonora  to  southern  Sinaloa.  Mainly  overlapping  por- 
tions of  Lower  Sonoran  and  Arid  Tropical  Zones. 

Ge^neral  characters. — Similar  in  size  to  pictus  and  escuinapx,  but 
color  grayer,  less  tawny;  lateral  line  narrower  and  paler;  tail  more 
hairy;  skull  with  broad  braincase  and  slender  rostrum;  hind  foot 
six-tuberculate. 

Color. — Fresh  pelage:  General  color  of  upperparts  pale  mouse  gray, 
coarsely  grizzled  with  orange  buffy  hairs;  underparts  and  feet  white; 
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lateral  line  from  cheeks  to  hind  legs  ochraceous  huH;  outer  sides  of 
forearms  varying  fiom  pure  white  to  very  pale  grayish.  bufTy;  ears 
edged  with  whitish;  tail  dusky  above,  whitish  Ixdow  on  basal  portion, 
darkening  gradually  toward  tip,  which  is  dusky  all  round. 

Cranial  characters. — Skull  rather  large  and  heavy,  with  broad 
braincase,  narrow  rostrum,  small  interparietal,  and  deeply  emarginate 
nasals.  Compared  with  pictus,  the  skull  is  broader  and  heavier; 
braincase  larger;  rostrum  narrower,  the  sides  more  nearly  parallel, 
broadening  more  abruptly  at  zygomata;  maxillary  root  of  zygoma 
heavier;  nasals  deeply  emarginate  instead  of  truncate  posteriorly; 
interparietal  smaller;  dentition  heavier.  Differs  from  escuinapse 
mainly  in  larger  average  size,  heavier  maxillary  roots  of  zygomata, 
and  more  deeply  emarginate  nasals. 

Measurements. — Type:  Total  length,  262;  tail  vertebrae,  142;  hind 
foot,  32.5.  Average  of  four  adult  topotypes:  243  (222-262);  129 
(119-142) ;  30.9  (30-32.5).  Slcull  (average  of  same) :  Greatest  length, 
33  (32.3-34.4) ;  zygomatic  breadth,  15.3  (15-15.5) ;  interorbital breadth, 
7.6  (7.2-7.9);  length  of  nasals,  14.4  (13.3-15);  width  of  braincase, 
14.4  (14.3-14.4);  alveolar  length  of  upper  molar  series,  5.2  (5-5.5). 

Remarlis. — The  range  of  sonorana  marks  the  extreme  northern 
limit  of  the  genus.  The  most  northern  locality  from  which  specimens 
are  known  is  Camoa,  on  the  Rio  Mayo  in  Sonora,  but  the  subspecies 
probably  reaches  at  least  a  few  miles  farther  north  along  the  basal 
slopes  of  the  Sierra  Madre.  From  the  northern  part  of  its  range 
sonorana  changes  progressively  toward  the  south,  assuming  richer 
colors  and  presenting  less  extreme  cranial  characters,  passing  into 
escuinapse  in  the  region  south  of  Mazatlan. 

Specimens  examined. — Total  number  49,  from  the  following  locali- 
ties: 

Sonora:  Alamos  (type  locality),  12;  near  Alamos,  2;  Camoa,  4. 
Chiliuahua:  Near  IBatopilas,  2. 
Durango:  Chacala,  10. 

Sinaloa:  Culiacan,  10;  Sierra  de  Choix  (50  miles  northeast  of  Choix),  7;  Sina- 
loa,  2. 

LIOMYS  PICTUS  PLANTINARENSIS  Merriam. 
Plantinar  Spiny  Pocket  Mouse. 
Liomys  plantinarensis  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  46,  Mar.  5,  1902. 

Type  locality. — Plantinar,  Jalisco,  Mexico.  Type  No.  ||f||-,  9 
adult.  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Nelson  and  Goldman,  April  4,  1892. 

Distribution. — Interior  valleys  and  deep  canyons  along  the  western 
slopes  of  the  plateau  region  in  western  and  southern  JaHsco  and 
northwestern  Mchoacan.    Mainly  Arid  Tropical  Zone. 

General  characters. — Size  very  small;  color  reddish;  orange  buffy 
lateral  lines  usually  broad  and  distinct;  ears  edged  with  whitish. 
Closely  resembling  L.  pictus  in  color,  but  decidedly  smaller,  hind  foot 
five-  or  six-tuber culate. 
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Color. — Fresli  pilagf:  I'pperparts  grizzled  reddisli  brown,  rcsultin<2: 
from  intermixed  dusky  or  <2:rayisli  tij^ped  bristles  and  orange  buIVy 
hairs,  the  general  color  darkest  over  median  dorsal  area;  lateral 
line  orange  biilT,  extending  from  cheeks  to  hind  legs;  undcrparts 
and  feet  white;  outer  sides  of  forelegs  pale  grayish  or  orange  buHy, 
the  color  in  some  specimens  continuous  above  with  lateral  line,  in 
others  interrupted  by  a  white  area;  outer  sides  of  hind  legs  mouse 
gray;  ears  dusky,  narrowly  edged  with  whitish;  tail  brownish  above, 
wliite  below. 

Cranial  characters. — Skull  similar  in  general  to  that  of  pictus,  but 
smaller,  shorter,  relatively  broader  and  higher  arched;  braincase 
more  inflated;  premaxillse  usually  shorter,  reaching  only  slightly 
beyond  nasals  posteriorly;  interparietal  shorter  antero-posteriorly, 
with  less  developed  anterior  angle;  nasals  deeply  emarginate  instead 
of  truncate  posteriorly;  dentition  of  the  pictus  type,  but  relatively 
heavier.  Compared  mth  that  of  parviceps  the  skull  is  larger,  with 
braincase  more  arched  and  inflated;  interparietal  decidedly  larger; 
rostrum  more  decurved. 

Measurements. — Type:  Total  length,  202;  tail  vertebrae,  102;  hind 
foot,  26.  Averageof  five  adults  from  Los  Reyes,  Michoacan:  219;  113; 
26.5.  Slcull  (type):  Greatest  length,  29.3;  zygomatic  breadth,  14; 
interorbital  breadth,  7.4;  length  of  nasals,  12.7;  width  of  braincase, 
13.4;  alveolar  length  of  upper  molar  series,  4.9. 

RemarTcs. — This  subspecies  unites  close  external  resemblance  to 
pictus  with  smaller  size  and  a  different  combination  of  cranial  char- 
acters. Specimens  from  Ameca,  Jalisco,  have  larger  skulls  than  the 
type,  with  less  deeply  emarginate  nasals  and  seem  to  be  grading 
toward  pictus.  Those  from  Los  Eeyes,  Michoacan,  are  darker  in 
color,  but  in  flatter  braincase  and  small  interparietal  seem  to  show  an 
approach  to  parviceps.  The  number  of  tubercles  on  the  sole  of  the 
hind  foot  is  very  constant  in  most  members  of  the  genus,  but  varies 
from  five  to  six  in  plantinarensis  (five  in  the  type) . 

Specimens  examined. — Total  number  19,  from  the  following  locali- 
ties: 

Jalisco:  Plantinar,  1  (type);  Ameca,  5. 
Michoacan:  Los  Reyes,  13. 

LIOMYS  PICTUS  PARVICEPS  Goldman. 
La  Salada  Spiny  Pocket  Mouse. 
(Pi.  Ill,  figs.  2,  2a.) 
Liomys  XMrviceps  Goldman,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  82,  Mar.  21, 1904. 

Type  locality. — La  Salada,  40  miles  south  of  Uruapan,  Michoacan, 
Mexico.  Type  No.  126477,  9  adult.  United  States  National  Museum 
(Biological  Survey  collection),  collected  by  Nelson  and  Goldman, 
March  19,  1903. 
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Distribution. — Arid  valley  of  the  Balsas  River  in  southorn  Mic-li- 
oacan  and  northern  and  extreme  western  Guerrero,  Mexico.  Arid 
Tropical  Zone. 

General  characters. — Most  like  iDtantiruirensis  but  less  reddish;  lateral 
lino  narrower  or  absent;  outer  sides  of  forearms  usually  pure  white 
(grayish  or  buITy  in  lylantinarensis) skull  smaller;  hind  foot  shorter, 
usually  six-tuberculate. 

Color. — Fresh  pelage:  Upperparts  mouse  gray,  darkest  on  median 
dorsal  area^  thinly  grizzled  with  orange  bulFy  hairs;  underparts  and 
feet  white;  outer  sides  of  forearms  usually  pure  wliite,  rarely  tinged 
with  pale  grayish  bull;  lateral  line,  when  present,  orange  buff, 
narrow  and  rather  indistinct;  ears  edged  with  whitish;  tail  brownish 
above,  white  below. 

Cranial  characters. — Skull  smallest  of  the  known  species  of  the 
genus.  Resembling  that  of  plantinarensis ,  but  smaller  and  flatter; 
braincase  less  expanded ;  interparietal  decidedly  smaller ;  rostrum  less 
decurved;  nasals  emarginate  posteriorly,  as  in  plantinarensis. 

Measurements. — Type:  Total  length,  202;  tail  vertebrae,  110;  hind 
foot,  24.  Average  of  five  adult  topotypes:  204;  105;  24.  SJcull 
(average  of  five  adults):  Greatest  length,  28  (26-28.3);  zygomatic 
breadth,  13.1  (12.7-13.3);  interorbital  breadth,  6.6  (6.4-6.8);  length 
of  nasals,  11.2  (10.1-11.7);  width  of  braincase,  12.6  (12.4-12.9); 
alveolar  length  of  upper  molar  series,  4.4  (4.2-4.5) . 

Remarlcs. — The  present  form  requires  comparison  only  with  plan- 
tinarensis.  It  is  approached  in  cranial  characters  by  specimens  of  the 
latter  species  from  Los  Reyes,  Michoacan,  and  through  plantina- 
rensis  probably  intergrades  with  pictus.  Parviceps  appears  to  be 
restricted  in  distribution  to  the  extremely  arid  region  along  the 
Balsas  River  and  its  tributaries.  Six  tubercles  are  usually  present  on 
the  sole  of  the  hind  foot,  but  the  smallest  is  clearly  absent  in  a  few 
specimens  examined,  and  scarcely  large  enough  to  be  perceptible  in 
some  others. 

Specimens  examined. — Total  number  29,  from  the  following  locah- 
ties: 

Michoacan:  La  Salada  (type  locality),  12;  La  Huacana,  3. 
Guerrero:  El  Limon,  9;  Rio  Balsas,  5. 

LIOMYS  PICTUS  ROSTRATUS  Merriam. 
Ometepec  Spiny  Pocket  Mouse. 
Inomys  pictus  rostratus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  46,  Mar.  5,  1902. 

Type  locality. — Near  Ometepec,  Guerrero,  Mexico.  Type  No. 
71488,  $  adult,  United  States  National  Museum  (Biological  Survey 
collection),  collected  by  Nelson  and  Goldman,  February  14,  1895. 

Distribution. — Arid  coastal  plains  and  basal  mountain  slopes  in 
southeastern  Guerrero,  Mexico.    Arid  Tropical  Zone. 
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General  c7iara<^ters. — Similar  in  size  to  picfus;  color  similar;  skull 
heavier,  broader  across  maxillary  roots  of  zygomata;  interparietal 
more  oval:  liind  foot  six-tuberculate,  as  in  pictus.  Closely  related 
to  j^JicTurus,  but  tail  whitish  below  (dusky  toward  tip  in  phdeui^us) ; 
skull  more  massive:  interparietal  more  oval. 

Cohr. — As  in  pictus. 

Cranial  charariers. — Skull  similar  in  general  to  that  of  pictus,  but 
more  massive,  broader  across  anterior  roots  of  zygomata;  max- 
illary branches  of  zygomata  heavier  and  more  widely  spreading; 
nasals  broader,  truncate  or  emarginate  posteriorly;  interparietal 
more  oval,  with  scarcely  a  trace  of  the  anterior  angle.  From  pJixurus 
the  skull  differs  in  the  same  characters  as  from  pictus. 

Measurements. — Type:  Total  length,  252;  tail  vertebrae,  133; 
hmd  foot,  29.  Average  of  five  adult  topotypes:  249  (235-262);  132 
(120-145);  29.1  (28-30).  SluU  (average  of  five  adults):  Greatest 
length,  32.7  (31.7-33.5);  zygomatic  breadth,  15  (14.6-15.5);  inter- 
orbital  breadth,  7.8  (7-8.1);  length  of  nasals,  13.7  (13.1-14.5); 
width  of  braincase,  14  (13.5-14.4);  alveolar  length  of  upper  molar 
series,  4.8  (4.5-4.9). 

Remarlcs. — In  color  rostratus  agrees  with  pictus.  The  cranial 
characters,  although  rather  weU  marked,  indicate  close  relationship 
to  both  pictus  and  its  nearer  geographic  neighbor  pJiseurus.  Speci- 
•  mens  from  Acapulco  and  Acahuizotla  exhibit  much  individual  varia- 
tion and  point  to  complete  intergradation  with  pictus  farther  north- 
ward along  the  coast  of  Guerrero  or  ^lichoacan. 

Specimens  examined. — Total  number  28,  from  locahties  as  follows: 
Guerrero:  Xear  Ometepec  (type  locality),  10;  Acapulco,  14;  Acahuizotla,  4. 

LIOMYS  PICTUS  PHiEURUS  Merriam. 
'  Dusky-tailed  Spixy  Pocket  Mouse. 
Liomys  pJiseura  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  48,  Mar.  5,  1902. 

Type  locality. — Pinotepa,  Oaxaca,  Mexico.  Type  No.  71500,  9 
adult,  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Nelson  and  Goldman,  February  21,  1895. 

Distribution. — Arid  coastal  region  of  southwestern  Oaxaca.  Arid 
Tropical  Zone. 

General  characters. — Slightly  smaller  than  pictus;  color  less  red- 
dish; orange  buff  lateral  line  narrower;  tail  dark  all  round  on 
terminal  half  (whitish  below  in  pictus);  hind  foot  six-tuberculate. 
Closeh^  related  to  rostratus,  but  smaller;  tail  dusky  instead  of  white 
below  on  terminal  half;  interparietal  triangular  (oval  in  rostratus). 
Differing  from  istliraius  mainly  in  darker  tail,  more  conspicuous 
lateral  line,  and  shorter,  relatively  broader,  skull. 

Color. —  Worn  pelage:  General  color  of  upperparts  mouse  gray, 
darkest  on  median  dorsal  area,  tliinl}^  grizzled  with  orange  buffy 
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hairs;  underparts  and  feet  white;  lateral  line  ii-om  cheeks  to  hind  legs 
orange  buff;  outer  sides  of  forearms  edged  with  grayish;  upper  side 
of  tail  brownish,  under  side  whitish  at  base  and  darkening  gradually 
on  terminal  half. 

Cranial  characters. — Skull  most  like  tliat  of  pictus,  but  sliorter  and 
relatively  broader;  frontals  broader;  interparietal  smaller.  Similar 
to  that  of  rostratus,  but  smaller,  shorter,  and  less  massive;  nasals 
much  narrower;  zygomata  more  squarely  spreading,  the  maxillary 
roots  weaker,  with  frontopremaxillary  border  less  convex;  brain- 
case  shorter,  less  projecting  j^osteriorly  over  foramen  magnum; 
interparietal  more  triangular,  tlie  anterior  angle  well  developed  and 
posterior  border  less  convex;  nasals  usually  emarginate,  but  some- 
times truncate  posteriorly.  From  isthmius  the  skull  differs  in  about 
the  same  respects  as  from  pictus. 

Measurements. — Type:  Total  length  (tail  imperfect),  204;  tail 
vertebrae  (tip  gone),  95;  hind  foot,  29.  Average  of  three  adults  from 
Llano  Grande,  Oaxaca  (near  type  locality):  230  (215-239);  115 
(106-120) ;  29  (28.5-29.5).  Slcull  (average  of  three  adults) :  Greatest 
length,  31.5  (30.5-32.6);  zygomatic  breadth,  14.7  (14.6-15);  length 
of  nasals,  12.9  (12-14);  width  of  braincase,  13.2  (12.1-14.5);  alveolar 
length  of  upper  molar  series,  4.7  (4.4-5). 

RewarJcs. — This  form  appears  to  be  as  closely  related  to  typical 
pictus  as  to  its  nearer  geograpliic  neighbor  rostratus.  Specimens  from 
Puerto  Angel  have  less  dusky  tails  than  those  from  near  the  type  local- 
ity and  in  cranial  characters  grade  toward  isthmius. 

Specimens  examined. — Total  number  18,  from  localities  as  follows: 
Oaxaca:  Pinotepa  (type  locality),  2;  Llano  Grande,  7;  Puerto  Angel,  9. 

LIOMYS  PICTUS  ISTHMIUS  Merriam. 
Isthmian  Spiny  Pocket  Mouse. 
Liomys  pictus  isthmius  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  46,  Mar.  5,  1902. 

Type  locality. — Tehuantepec,  Oaxaca,  Mexico.  Type  No.  73367, 
$  adult.  United  States  National  Museum  (Biological  Survey  collec- 
tion), collected  by  Nelson  and  Goldman,  April  28,  1895. 

Distrilution. — Arid  coastal  plains  and  interior  valleys  on  the  south- 
ern side  of  the  Isthmus  of  Tehuantepec  in  southeastern  Oaxaca  and 
western  Chiapas  and  thence  eastward  through  the  valley  of  the  Chia- 
pas River  to  Nenton,  Guatemala.    Arid  Tropical  Zone. 

General  characters. — Similar  to  pictus,  but  color  paler,  less  red- 
dish, the  lateral  line  narrower  or  absent,  and  outer  sides  of  fore 
limbs  pure  white  instead  of  grayish  or  buffy;  hind  foot  six-tuber- 
culate,  as  in  pictus.  Closely  related  to  phseurus,  but  tail  whitish 
instead  of  dusky  on  terminal  lower  part,  and  skull  larger  and  heavier. 
Differing  from  versecrucis  in  paler  color  and  less  massive  skull. 


42 


ITORTH  AMERICAN  FAUNA. 


[No.  34. 


Color. — Fresh  "pelage:  Upperparts  moiiso  gray,  oriizzled  with  orange 
biiffv;  iindorparts,  fore  limbs,  and  hind  foot  wliite;  hiteral  line, 
when  present,  orange  bnlFv ;  tail  brownish  above,  wliite  below. 

Cranial  clmracters.—^\s\\\\  closely  resembling  that  of  pictus,  bnt 
rostrnm  more  slender;  premaxilhv.  less  prolonged  posteriorly  beyond 
nasals;  nasals  emarginate  instead  of  trnncate  posteriorly;  interpa- 
rietal slightly  smaller.  Similar  to  verxcrucis,  but  narrower  and  less 
massive;  rostrum  more  slender;  sagittal  area  narrower;  lateral 
borders  of  frontals  less  deeply  concave;  zygomata  less  widely  spread- 
ing. The  skull  differs  from  plixurus  mainly  in  broader  nasals  and 
more  oval  interparietal. 

Measurements. — Type:  Total  length,  245;  tail  vertebrse,  130;  hind 
foot,  30.  Average  of  five  adult  topotypes:  243  (226-257);  131  (121- 
140) ;  29.9  (29-30.5).  SluU  (average  of  five  adults) :  Greatest  length, 
31.4  (30.4-32.2);  z3^gomatic  breadth.,  14.5  (13.9-15.4);  interorbital 
breadth,  7.7  (7.4-7.9) ;  length  of  nasals,  13  (12.9-13.4)  ;  width  of  brain 
case,  13.7  (13.2-14.4);  alveolar  length  of  upper  molar  series,  4.6 
(4.3-4.8). 

RemarJcs. — In  cranial  characters  isthmius  is  nearer  pidus  than  to 
the  geographically  intervening  forms  through  which  they  grade 
together.  Specimens  from  Puerto  Angel  show  intergradation  with 
fhseurus.  Those  from  Santo  Domingo  and  San  Juan  Guichicovi 
are  intermediate,  but  nearer  verxcrucis,  which  occupies  the  more 
humid  area  north  of  the  range  of  isthmius.  Many  specimens  from 
Tonala,  Santa  Efigenia,  and  the  Chiapas  Valley  are  darker  and  richer 
colored  than  topotypes,  and  those  from  the  latter  region  usually 
have  broader  nasals_,  but  these  difi'erences  appear  too  slight  to  merit 
subspecific  recognition. 

Specimens  examined. — ^Total  number  85,  from  the  following  locali- 
ties: 

Oaxaca:  Tehuantepec  (type  locality),  16;  near  Tehuantepec,  14;  Chicapa,  1; 

Huilotepec,  3;  San  Bartolo,  3;  Santa  Efigenia,  14. 
Chiapas:  San  Bartolome,  6;  San  Vicente,  1;  Tonala,  6;  Tuxtla  Gutierrez,  14; 

Valley  of  Jiquipilas,  3. 
Guatemala:  Nenton,  4. 

LIOMYS  PICTUS  VER^CRUCIS  Merriam. 
Vera  Cruz  Spiny  Pocket  Mouse. 

Liomys  versecrucis  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  47,  Mar.  5,  1902. 

Liomys  orhitalis  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  pp.  48-49,  Mar.  5,  1902.  Type 
from  Catemaco,  Vera  Cruz,  Mexico.  No.  65452,  9  ad.,  U.  S.  Nat.  Mus.  (Bio- 
logical Survey  collection),  collected  by  Nelson  and  Goldman,  Apr.  29,  1894. 

Tyjje  locality. — San  Andres  Tuxtla,  Vera  Cruz,  Mexico.  Type  No. 
65457,  9  adult,  United  States  National  Museum  (Biological  Survey 
collection);  collected  by  Nelson  and  Goldman,  May  7,  1894. 
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Distribution. — Humid  northern  slopes  of  the  Isthmus  of  Teliuan- 
tepec,  and  coastal  plains  in  southern  Vera  Cruz,  Mexico.  Humid 
Tropical  Zone. 

General  characters. — Smaller  thsin  pictus;  tail  shorter;  color  darker, 
less  tawny;  lateral  lino  much  narrower;  skull  more  massive;  hind 
foot  six-tuberculate,  as  in  fictus.  Intergrading  with  obscurus  and 
istJimius,  but  differing  from  both  in  darker  color  and  heavier  skull. 

Color. — Fresh  'pelage:  General  color  of  upperparts  grizzled,  dark 
reddish  brown,  the  result  of  intermixed  dark  grayish  or  brownish 
bristles  and  orange  buffy  hairs  (in  worn  pelage  varying  to  blackish 
slate  on  median  dorsal  area) ;  underparts  and  feet  white ;  lateral  line 
from  cheeks  to  hind  legs  orange  buffy,  narrow,  and  in  some  specimens 
indistinct;  outer  sides  of  forelegs  more  or  less  distinctly  grayish  or 
buiTy;  hind  legs  mouse  gray;  ears  edged  with  whitish;  tail  brownish 
above,  white  below. 

Cranial  characters. — Skull  short  and  massive,  with  heavy  rostrum 
and  widely  spreading  zygomata.  Compared  with  pictus,  isthmius, 
and  obscurus,  the  skull  in  general  is  relatively  shorter,  broader,  and 
heavier;  braincase  more  inflated;  nasals  usually  shorter  and  broader, 
truncate  or  emarginate  posteriorly;  ascending  branches  of  premax- 
illse  heavier,  reaching  posteriorly  slightly  beyond  nasals;  lateral 
borders  of  frontals  more  deeply  concave;  sagittal  area  broader; 
maxillary  root  of  z}  goma  usually  shorter  and  heavier  than  in  pictus 
and  isthmius — much  heavier  than  in  obscurus;  interparietal  about 
as  in  isthmius,  but  rather  broad  transversely. 

Measurements. — Type:  Total  length,  220;  tail  vertebrae,  108;  hind 
foot,  25.  An  adult  topotype:  234;  116;  29.  Average  of  three  adults 
from  Catemaco,  Vera  Cruz:  229  (225-234);  115  (109-122);  29  (28-29). 
Skull  (average  of  three  adults):  Greatest  length,  31.8  (31.4-32.2); 
zygomatic  breadth,  15.6  (15.3-16);  interorbital  breadth,  7.8  (7.7-7.9); 
length  of  nasals,  13.2  (12.7-13.5);  width  of  braincase,  14.5  (14.4- 
14.8) ;  alveolar  length  of  upper  molar  series,  4.8  (4.4-5.2). 

Remarlcs. — This  dark,  strongly  characterized  form  connects  isth- 
raius  and  obscurus.  In  some  of  the  specimens  from  Santo  Domingo 
and  Guichicovi,  Oaxaca,  the  skulls  are  more  slender  and  show  grada- 
tion toward  isthmius,  which  inhabits  the  more  arid  area  to  the  south- 
ward. Specimens  from  Otatitlan  are  nearest  to  obscurus,  but  show 
an  approach  to  verxcrucis  in  dark  edged  forearms  (pure  white  in 
obscurus)  and  the  heavier  maxillsa  of  some  skulls. 

^'L.  orbitalis'^  was  based  on  a  specimen  with  strongly  developed  skull 
from  near  the  type  locality  of  verxcrucis.  Its  characters  appear  to 
be  within  the  range  of  individual  variation  in  the  subspecies  verxcrucis. 

Specimens  examined. — Total  number  34,  from  the  following  locali- 
ties : 

Vera  Cruz:  San  Andres  Tuxtla  (type  locality),  3;  Catemaco,   8;  Santiago 
Tuxtla,  1. 

Oaxaca:  Guichicovi,  7;  Laguna,  1;  Santo  Domingo,  14. 
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LIOMYS  rU^Tl  S  OHSCrurS  ^loninm. 

Cakkizai,  Spiny  Pockkt  Mo^se. 

Liojni/s  ohscurus  ^rorriam,  Proc.  ]>iol.  Soc.  Wash.,  XV,  \>.       ^[ar.  5,  1902. 
Bettroim/s  pnralius  Elliot,  Pub.  Field  Coliimb.  llus.,  Zool.  sor.,  Ill,  No.  13,  p.  233, 

Juno,  1903.    I>om  San  Carlos,  Vera  Cruz,  Mexico.    Type  in  Field  Columbian 

Museum,  collected  by  N.  G.  Buxton. 

Ti/pe  hcaliiy. — Carrizal,  Vera  Cruz,  Mexico.  Type  Ko.  108563,  9 
adult,  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Xelson  and  Goldman,  !May  12,  1901. 

Disfrihutiot}. — Arid  coastal  plains  in  south-central  Vera  Cruz, 
^Mexico.    Arid  Tropical  Zone. 

General  characters. — Size  similar  to  pictus,  but  hind  foot  averaging 
shghtly  longer;  color  less  tawny;  lateral  line  narrower;  maxillary 
root  of  zygoma  weakly  developed;  hind  foot  six-tuberculate.  Nearest 
geograpliicalh^  to  and  intergrading  ^^T.th  versea^ucis,  but  differing  in 
paler  color  and  much  less  massive  skull. 

Color. — FresJi  'pelage:  Upperparts  mouse  gray  (varying  in  worn 
pelage  to  blackish  slate),  heavily  grizzled  with  orange  buffy;  under- 
parts,  forelegs,  and  hind  feet  white;  lateral  line  orange  buffy,  broad 
and  distinct  along  cheeks  and  sides  of  neck,  narrow  and  incon- 
spicuous from  shoulders  to  hind  legs;  tail  dusky  above,  white 
below. 

Cranial  cJiaracters. — Skull  similar  in  general  to  that  of  inctus,  but 
nasals  broader,  more  expanded  anteriorly,  emarginate  posteriori}^ 
(truncate  in  fictus) ;  sides  of  rostrum  more  nearly  parallel,  broad- 
ening more  abruptly  to  zygomata.  Most  like  versecrucis,  but  less 
massive,  narrower  across  anterior  roots  of  zygomata;  rostrum 
more  slender,  and  sides  more  nearly  parallel,  broadening  more 
abruptly  posteriorly  to  zygomata;  ascending  branches  of  pre- 
maxillse  narrower;  maxillary  root  of  zygoma  much  less  strongly 
developed. 

Measurements. — ^Type:  Total  length,  238 ;  tail  vertebrae,  124;  hind 
foot,  31.  An  adult  topotype:  242;  128;  31.  An  adult  from  Santa 
Maria,  Vera  Cruz:  238;  117;  31.  SlcuTl  (average  of  two  adult  topo- 
types):  Greatest  length,  32.1  (32-32.1);  zygomatic  breadth,  14.8 
(14.4-15.3);  hiterorbital  breadth,  7.2  (74-7.4);  length  of  nasals, 
13.3  (13.2-13.4);  width  of  braincase,  14  (13.9-14.1);  alveolar  length 
of  upper  molar  series,  4.9. 

EerroarJcs. — The  range  of  this  subspecies  marks  the  northern  limit 
of  the  inctus  group  in  eastern  Mexico.  In  southern  Vera  Cruz  it 
merges  with  that  of  versecrucis.  Specimens  from  Otatitlan  are  inter- 
mediate, but  apparently  nearer  ohscurus.  They  approach  verxcrucis 
in  general  color,  including  the  dark  edging  of  forearms,  but  in  cranial 
characters  agree  closely  with  ohscurus. 
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TJie  so-called  H.  jyaralius,  from  San  (.'arlos,  on  the  Gulf  coast  af(iw 
miles  from  the  type  locality  of  ohscurus,  appears  to  be  based  on 
ty])i(;al  specimens  of  tlie  latter  form. 

Specimens  examined. — Total  number  11,  from  localities  as  follows: 
Vera  Cruz:  Carrizal  (type  locality),  2;  Olatitlan,  5;  SanCarlo.s,  1;  Santa  Maria,  3. 

LIOMYS  ANNECTENS  (Merriam). 
Pluma  Spiny  Pocket  Mouse. 
Heteromys  annectens  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  43,  I\[ar.  5,  1902. 

Ty J) e  locality . — Pluma,  Oaxaca,  Mexico.  Type  No.  71510,  $  adult, 
United  States  National  ]\Iuseum  (Biological  Survey  collection),  col- 
lected by  Nelson  and  Goldman,  March  18,  1895. 

Distrihution. — Pacific  slopes  of  wSierra  Madre  in  Oaxaca  and  Gue- 
rrero, Mexico.    Humid  Tropical  Zone. 

General  characters. — Size  largest  of  the  pictus  group;  orange  buff 
lateral  line  conspicuous;  sole  of  hind  foot  thinly  haired  posteriorly, 
six-tuberculate.  Similar  in  general  to  plixurus  and  rostratus,  but 
decidedly  larger  than  either. 

Color. — Fresh  pelage:  Upperparts  dark  mouse  gray,  the  intermixed, 
slender,  orange  buffy  hairs  scarcely  numerous  enough  to  affect  the 
general  tone ;  lateral  line  from  cheeks  to  outer  sides  of  hind  legs  and 
along  base  of  tail  rich  orange  buff;  underparts  and  feet  pure  white; 
ears  dusky,  sometimes  faintly  edged  \vith  whitish;  tail  dusky  above, 
whitish  below,  becoming  darker  near  tip. 

Cranial  characters. — Skull  most  like  that  of  phseurus,  but  decidedly 
larger;  rostrum  relatively  rather  slender,  usually  broadening  more 
abruptly  posteriorly;  interparietal  sub  triangular,  the  anterior  angle 
well  developed,  as  in  phseurus  (interparietal  more  oval  in  rostratus). 

Measurements. — T3q:)e:  Total  length,  300;  tail  vertebrae,  165;  hind 
foot,  33.  Average  of  four  adults  from  type  locality:  281;  156;  32. 
SliuU  (average  of  two  adult  topotypes) :  Occipito-nasal  length,  34.1 
(34-34.2);  zygomatic  breadth,  16.3  (16.2-16.4);  interorbital  breadth, 
8.2  (7.9-8.5);  length  of  nasals,  14.7  (14.4-15.1);  width  of  braincase, 
14.4  (14.4-14.5) ;  alveolar  length  of  upper  molar  series,  5.2. 

Remarlcs. — L.  annectens  is  a  member  of  the  pictus  group  allied  to 
phseurus  and  rostratus,  but  distinguished  by  larger  size.  It  inliabits 
the  humid,  heavily  forested  upper  slopes  on  the  Pacific  side  of  the 
Sierra  Madre  in  Oaxaca  and  Guerrero;  its  geographic  range  parallels 
those  of  rostratus  and  phseurus,  wliich  lie  along  the  more  arid  basal 
slopes  of  the  mountains  nearer  the  coast. 

Specimens  examined. — Total  number  12,  from  the  following  locali- 
ties: 

Oaxaca:  Pluma  (type  locality),  6. 
Guerrero:  Omilteme,  6. 
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LIOMYS  CRISPUS  Meriiain. 
ToNALA  SrixY  Pocket  ^Iouse. 
(PI.  Ill,  figs.  3,  3a.) 
Liomys  crispus  Mcrriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  49,  Mar.  5,  1902. 

Type  locality. — Tonala,  Chiapas,  Mexico.  Type  No.  75105,  <? 
adult.  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Nelson  and  Goldman,  August  7,  1S95. 

Distribution. — Coastal  plains  and  lower  foothills  of  the  Sierra  Madre 
in  western  Chiapas,  Mexico.    Arid  Tropical  Zone. 

General  cTiarac- 
ters. — Size  small; 
tail  about  equal  to 
head  and  body, 
thinly  haired,  in- 
distinctly bicolor ; 
ears  small;  hind 
foot  six-tubercu- 
late,  the  sole  hairy 
from  heel  to  poste- 
rior tubercle;  color 
brownish  gray; 
ears  not  edged  with 
whitish;  lateral 
line  absent ;  slen- 
der hairs  over  dor- 
sal  area  standing 
out  conspicuously 
beyond  bristles. 

Color.  —  FresJi 
pelage:  Upperparts 
drab  and  hair 
brown,  resulting 
from  intermixed  dusky  tipped  bristles  and  slender  pale  gray  hairs, 
the  general  color  darkest  over  median  dorsal  area;  underparts,  fore 
Hmbs,  and  hind  feet  creamy  white;  ears  dusky;  tail  dusky  above, 
becoming  paler  below,  without  sharp  line  of  demarcation. 

Cranial  characters. — Skull  small  and  slender;  rostrum  rather  short; 
nasals  not  expanded  anteriorly,  the  sides  nearly  parallel;  ascending 
branches  of  premaxillse  slender,  nearly  conterminous  posteriorly 
with  nasals;  supraorbital  ridges  weakly  developed;  interparietal 
irregularly  oval,  with  very  small  posterior  emargination;  dentition 
much  as  in  Z.  xnctus,  but  crown  of  first  upper  molar  more  quadrate, 
never  forming  central  enamel  island  by  union  through  wear  of  ends 


CR/SPUS 

"  serosus 

L.  \/aLCA/\// 
L.  SAL\//N/ 


Fig.  5.— Distribution  of  Liomys  crispus  and  allied  forms. 
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of  enamel  loops;  first  upper  molar  witli  small  inner  and  outer  reen- 
trant angles,  due  to  closure  of  median  sulcus,  persisting  until  after 
formation  of  enamel  islands  in  second  and  third  molars  (disappear- 
ing in  irictus,  at  least  on  inner  side,  earlier  in  life). 

Measurements. — Type:  Total  length,  210;  tail  vertebrae  (tip  gone), 
99;  hind  foot,  27.5.  Average  of  six  adult  topotypes:  216  (208-220); 
108  (104-112);  20 J  (26-27).  SluU  (average  of  4  adults):  Greatest 
length,  31.5  (30.1-31.9);  zygomatic  breadth,  14.4  (14.1-14.8);  inter- 
orbital  breadth,  6.4  (6.3-6.7);  length  of  nasals,  11.9  (11.4-12.5); 
width  of  braincase,  13.4  (13.1-13.7);  alveolar  length  of  upper  molar 
series,  4.8  (4.5-4.9). 

Remarks. — Liomys  crispus  with  setosus,  heterothrix,  and  probably 
salvini  and  nigrescens,  comprise  a  group  characterized  by  small  size, 
short  tail,  and  peculiar  pelage  and  dental  characters.  Over  the 
dorsal  surface  the  slender  hairs  stand  out  much  more  conspicuously 
beyond  the  bristles  than  is  usual  in  the  genus.  Owing  to  slight 
depth  the  transverse  sulcus  in  the  crown  of  the  first  upper  molar 
disappears  through  wear  without  leaving  a  central  enamel  island, 
the  loops  uniting  first  near  the  inner  side,  as  usual  in  the  genus,  but 
obliteration  progressing  more  rapidly  outward. 

Specimens  examined: 

Chiapas:  Tonala  (type  locality),  18. 

LIOMYS  CRISPUS  SETOSUS  Merriam. 

HUEHUETAN  SpINY  PoCKET  MoUSE. 

Liomys  crispiis  setosus  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  49,  Mar.  5,  1902. 

Type  locality. — Huehuetan,  Chiapas,  Mexico.  T}^e  No.  77588, 
9  old  adult.  United  States  National  Museum  (Biological  Survey 
collection),  collected  by  Nelson  and  Goldman,  February  22,  1896. 

Distribution. — Forested  coastal  plains  and  basal  slopes  of  Sierra 
Madre  in  southern  Cliiapas,  Mexico.    Himiid  Tropical  Zone. 

General  characters. — Similar  in  size  to  crispus,  but  liind  foot 
relatively  longer;  color  decidedly  darker;  skull  slightly  larger. 

Color. — Partly  worn  pelage:  Upperparts  grayish  slate,  darkest  over 
median  dorsal  area;  underparts,  fore  limbs,  and  hind  feet  creamy 
white;  ears  blackish;  tail  dusky  above,  dull  whitish  below. 

Cranial  characters. — Skull  resembling  that  of  crispus,  but  larger 
and  heavier;  nasals  longer,  the  sides  nearly  parallel,  as  in  crispus; 
premaxillse  reaching  posteriorly  well  beyond  nasals  (nearly  conter- 
minous with  nasals  in  crispus). 

Measurements. — Type:  Total  length,  225;  tail  vertebrae,  110;  hind 
foot,  29.  Average  of  five  adult  topot}T)es:  213  (208-225);  104  (97- 
110);  28.8  (28-30).  Slull  (average  of  two  adults):  Greatest  length, 
32.2;  zygomatic  breadth,  14.9  (14.6-15.3);  interorbital  breadth,  6.9 
(6.4-7.2);  length  of  nasals,  12.8  (12.7-12.9);  width  of  braincase,  14 
(L3.5-14.6);  alveolar  length  of  upper  molar  series,  4.8. 


48 


NORTH  AMERICAN  FAUNA. 


[No.  34. 


Rt  marls. — The  darker  color  of  this  suhspecies,  compared  with 
cnspus,  is  probably  due  to  the  more  hmnid,  heavily  forested  char- 
acter of  the  region  it  inliabits.  The  slender  liairs  among  the  bristles 
over  doi-sum  are  less  numerous  in  the  specimens  examined  than  in 
oris  pus,  but  this  may  be  a  result  of  greater  wear. 

Mr.  Gerrit  S.  ^liller,  jr.,  has  compared  for  me  topotype  material  of 
setosus  with  the  type  of  salvinl.    His  notes  indicate  rather  close 
relationship,  but  the  latter  is    distinctly  ta'svii}'',"  while  the  former 
shows  no  trace  of  this  color. 
Specimens  examined: 
Chiapas:  Huehuetan  (type  loctility),  14. 

LIOMYS  VULCAXI  (Allen). 
VoLCAN  Spiny  Pocket  Mouse. 
Eeteromys  vulcani  Allen,  Bull.  Amer..Mus.  Nat.  Hist.,  XXIV,  p.  652,  Oct.  13,  1908. 

Type  locality. — Yolcan  de  Chinandega  (altitude  about  4,000  feet), 
Xicaragua.  Type  No.  28315,  9  adult,  American  Museum  of  Natural 
History,  New  York,  collected  by  W.  B.  Richardson,  May  7  (date  of 
original  tag),  1907. 

Distribution. — ^Vicinity  of  the  type  locahty  in  the  moimtains  of 
extreme  western  Nicaragua. 

General  cJiaracters. — Closely  allied  to  L.  c.  setosus,  but  smaller; 
color  very  similar,  but  slender  hairs  shghtly  more  buify;  hind  foot 
normally  six-tuberculate,  the  sole  thinly  haired  posteriorly;  inter- 
parietal usually  without  the  small  posterior  emargination  present  in 
setosus. 

Color. — Partly  worn  pelage:  Upperparts  grayish  slate,  varying  to 
blackish  over  median  dorsal  area,  the  slender  hairs  more.buffy  than 
in  setosus,  but  scarcely  altering  the  general  color;  imderparts  white; 
forelegs  and  hind  feet  usually  nearh"  pure  white  (feet  rather  dis- 
tinctly clouded  Tsith  dusky  in  one  specimen);  ears  blackish,  faintly 
edged  with  whitish;  tail  dusky  above,  wliitish  below. 

Cranial  characters. — Skull  closely  resembling  that  of  setosus,  but 
decidedly  smaller;  ascending  branches  of  premaxillse  reaching  pos- 
teriorly beyond  nasals  as  in  setosus  (not  conterminous  with  nasals 
as  in  crispus) ;  posterior  border  of  interparietal  more  evenly  convex 
as  in  JieterotJirix  (usually  ^^'ithout  the  small  median  emargination 
present  in  setosus) ;  dentition  as  in  the  other  members  of  the  crispus 
group. 

Measurements. — T^-pe:  Total  length,  220;  tail,  110;  hind  foot,  25 
(collector's  measurements  in  original  description).  SlcuU  (type): 
Greatest  length,  31;  interorbital  breadth,  6.9;  length  of  nasals,  11.7; 
width  of  braincase,  13.4;  alveolar  length  of  upper  molar  series,  5- 
Average  of  two  adidt  topotypes:  Greatest  length,  30.6;  zygomatic 
breadth,  14.2;  interorbital  breadth,  6.9;  length  of  nasals,  12.3; 
width  of  braincase,  13.4;  alveolar  length  of  upper  molar  series,  4.8. 
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Remarks. — L.  vulcani  is  a  member  of  the  crisjms  group,  closely 
allied  to  setosus.  It  ma}^  be  not  very  unlike  salvini  and  nigrescens, 
the  types  of  which  I  have  not  seen.  In  some  specimens  of  vulcani 
the  forearms  are  pure  white;  in  others  a  few  inconspicuous  dark 
hairs  are  scattered  along  the  forearms.  One  specimen  has  the  feet 
clouded  with  dusky,  as  already  noted.  The  original  description  of 
salvini  mentions  *^a  narrow  slaty-gray  edging"  of  forearm  which 
seems  scarcely  applicable  to  vulcani.  Tlie  slender  hairs  protrude 
from  among  the  bristles  over  dorsum  as  in  crispus  and  are  more 
bufFy,  but  not  tlie  ochraceous  buff  which  in  heterothrix  affects  the 
general  color.  In  cranial  characters  vulcani  is  nearer  to  setosus  than 
to  heterothrix.  In  one  of  the  topotypes  the  interparietal  is  divided 
longitudinally  by  a  suture,  which  is  nearly  continuous  with  the 
median  suture  between  parietals. 

Specimens  examined: 
Nicaragua:  Volcan  de  Chinandega  (type  locality),  6. 

LIOMYS  HETEROTHRIX  Merriam. 
Honduras  Spiny  Pocket  Mouse. 
Liomys  heterothrix  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  50,  Mar.  5,  1902. 

Type  locality. — San  Pedro  Sula,  Honduras.  Type  No.  90161,  $ 
adult.  United  States  National  Museum  (Biological  Survey  collection) , 
collected  by  J.  C.  Ingersoll,  July  16,  1897. 

Distribution. — Known  only  from  the  type  locality,  on  the  Chameh- 
con  Eiver,  near  the  coast  of  northwestern  Honduras. 

General  characters. — Size  slightly  larger  than  X.  c.  setosus;  tail  about 
equal  to  head  and  body,  thinly  haired,  indistinctly  bicolored;  slender 
hairs  tipped  with  ochraceous  buff;  forearms  entirely  white,  without 
trace  of  slaty-gray  edging"  of  H.  salvini;^  ears  faintly  edged  with 
whitish;  hind  foot  six-tuberculate. 

Color. — Fresh  pelage:  Upperparts  between  drab  and  hair  brown, 
tinged  with  ochraceous  buff  by  outstanding  slender  hairs;  underparts, 
forelimbs,  and  feet  creamy  white;  tail  dusky  above,  paler  below. 

Cranial  characters. — Skull  similar  in  size  and  general  form  to  that  of 
L.  c.  setosus;  nasals  more  wedge-shaped,  tapering  posteriorly;  ascend- 
ing branches  of  premaxillae  broader,  reaching  posteriorly  beyond 
nasals,  as  in  setosus;  maxillary  root  of  zygoma  narrower  and  weaker, 
owing  to  greater  anterior  development  of  frontal  along  intermaxillary 
suture;  interparietal  more  evenly  oval,  without  small  posterior  emar- 
gination  present  in  setosus  and  crispus;  dentition  as  in  crispus. 

Measurements. — Type:  Total  length,  255;  tail  vertebrae,  126;  hind 
foot,  31.  Average  of  six  adult  topotypes:  227  (210-255);  110  (100- 
126);  27.5  (25-31).    Skull  (average  of  four  adults):  Greatest  length. 


-  See  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XI,  p.  331,  1893. 
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32.2  (,2i^-^^-^>4.7V,  zygomatic  bioaclth,  14.8  (13.1-16.4);  interorbital 
breadth,  6.9  (6.5-7.5);  length  of  nasals,  13  (12-14);  width  of  bram- 
case,  13.7  (13.2-14.7);  alveolar  length  of  upper  molar  series,  4.8 
(4.6-5). 

E€7na7'l's. — The  difTerences  separating  lieterothrix  from  crispus  and 
setosus  are  well  marked,  but  its  exact  relationship  to  salvini,  the  type 
of  which  I  have  not  personally  examined,  is  somewhat  problematical. 
The  notes  furnished  by  Mr.  Gerrit  S.  IMiller,  j  r.,  who  has  compared  for  me 
topotypes  of  both  Tieterotlirix  and  setosus  with  the  type  of  salvini,  seem 
to  show  that  the  latter  is  nearest  to  setosus,  though  differing  rather 
decidedly  in  color,  and  in  tliis  respect  approaching  Jieterothrix. 

Specimejis  examined: 
Honduras:  San  Pedro  Sula  (type  locality),  20. 

LIOMYS  SALVINI  (Thomas). 

Salvin  Spiny  Pocket  Mouse. 

Hcteromys  salvini  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XI,  pp.  331-332,  1893. 

Type  locality. — Duenas,  Guatemala.  Type  in  the  British  Museum, 
collected  by  O.  Salvin,  July  31,  1873. 

Distrihution. — Vicinit}^  of  the  type  locality. 

General  characters. — Size  small;  general  coloration  rather  dark. 
Similar  to  L.  c.  setosus,  but  upperparts  tawny  (slaty  in  setosus) ;  outer 
side  of  forearm  ^S\T.tli  a  narrow  slaty-gray  edging"  (absent  in  setosus) ; 
hind  foot  shorter,  the  sole,  as  in  setosus,  hairy  posteriorly  and  six- 
tuberculate. 

Color. — From  original  description:  ''General  colour  blackish, 
rather  darker  than  in  most  of  the  other  species,  grizzled  with  yellow- 
ish on  the  back.  Lower  surface  pure  white,  as  usual.  Outer  sides 
of  forearm  with  a  slaty-grey  edging,  more  conspicuous  than  in 
E.  alleni  and  huUeri,  less  than  in  H.  longicaudatus  *  *  *  poste- 
rior half  of  sole  [hind  foot]  covered  with  short  brownish  hairs  *  *  *. 
Tail  thinly  haired,  bicolor,  but  not  so  sharply  and  decidedly  as  usual, 
brown  above,  whitish  below." 

Cranial  characters, — Skull  apparently  nearest  to  that  of  L.  c.  setosus, 
but  slightly  larger. 

Measurements. — Type  (from  original  description) :  Head  and  body, 
115;  tail  (imperfect  at  tip),  95+ ?;  hind  foot,  26.5.  ^^u?^ type  meas- 
ured by  Gerrit  S.  Miller,  jr.) :  Greatest  length,  33;  zygomatic  breadth, 
15;  interorbital  breadth,  7;  length  of  nasals,  13;  alveolar  length  of 
upper  molar  series,  5. 

Remarhs. — Mr.  Gerrit  S.  Miller,  jr.,  has  compared  for  me  the  type 
of  salvini  with  topotypes  of  setosus  and  heterothrix  and  specimens  of 
other  small  forms  occurring  in  southern  Mexico.  His  comparative 
notes  seem  to  indicate  nearest  relationship  to  setosus,  but  he  describes 
the  back  of  the  type  of  salvini  as  ''distinctly  tawny,"  of  which  color 


1911.] 


LIOMYS  CRISPUS  GROUP. 


51 


thcio  is  no  trace  in  setosus.  Tlie  skulls  agreed  very  closely.  The 
''slaty-gray"  edged  outer  sides  of  forearms  mentioned  in  the  original 
(lescri[)ti()n  of  salvini  is  another  character  not  shared  with  setosus  or 
heterothrix. 

LIOMYS  SALVINI  NIGRESCENS  (ThomaR). 

Black  Spiny  Pocket  Mouse. 

Heteromys  salvini  nigresccns  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  0,  XII,  p.  234,  1893. 

Type  locality. — Costa  Rica.  Type  in  British  Museum,  No.  69.  7. 
19.6. 

General  characters. — Size  very  small — still  smaller  than  salvini; 
color  darker;  no  yellowish  lateral  line. 

Color. — From  original  description:  ''Colour  very  similar  to  that  of 
H.  S.  typicus,  but  yellowish  grizzling  on  the  back,  inconspicuous  in 
that  animal,  is  entirely  absent,  at  least  along  the  mesial  line,  so  that 
the  dorsal  colour  is  a  deep  uniform  smoky  brown.  Towards  the  sides 
a  few  yellow-tipped  hairs  are  present,  but  not  in  sufficient  numbers 
to  affect  the  general  tone.  No  trace  of  a  yellowish  lateral  line. 
Limbs  as  in  H.  *S.  typicus." 

Cranial  characters. — From  original  description:  "Skull  decidedly 
smaller  and  more  delicate  than  in  the  typical  form,  the  muzzle  more 
slender,  the  interorbital  region  narrower,  and  the  interparietal  con- 
spicuously smaller  (its  length-breadth  percentage  51)." 

Measurements. — Type:  "Head  and  body,  127;  tail  broken;  hind 
foot,  without  claws,  25."  Slcull:  Greatest  length,  32.7;  zygomatic 
breadth,  15.2;  interorbital  breadth,  6.6;  length  of  nasals,  13.2; 
alveolar  length  of  upper  molar  series,  5. 

Remarlcs. — This  form,  as  nearly  as  can  be  determined  from  the 
original  description  and  comparisons  made  for  me  by  Mr.  Miller, 
appears  to  belong  with  salvini  to  the  crispus  group.  Comparing  the 
skull  of  the  type  with  setosus  of  the  same  group,  Mr.  Miller  says: 
"Teeth  and  skull  the  same,  but  with  audital  bullae  slightly  flatter  and 
not  quite  as  large.  Interparietal  slightly  smaller,  but  of  similar 
shape." 

LIOMYS  ADSPERSUS  (Peters). 

Panama  Spiny  Pocket  Mouse. 

Heteromys  adspersus  Peters,  Monatsber.  K.  Preuss.  Akad.  Wissensch.,  Berlin,  pp. 
356-359,  with  pL,  May,  1874. 

Type  locality. — Panama."  Type,  $  young  (mounted),  in  Berlin 
Museum. 

Distribution. — Range  unknown. 

General  characters. — Size  medium;  upperparts  dark  bluish  drab,  or 
dark  gray,  slightly  speckled  with  ochraceous  buff;  entire  forelegs 
white ;  hind  feet  naked  posteriorly,  six-tuberculate. 
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Color. — Gonorul  co\ov  of  i4)])oi  parts  dark  bluish  drab,  or  (birk  gray, 
the  back  slii^htly  speckled  by  oohraccoiis  biiiVy  hairs;  undcrparts 
pure  croaiuy  white;  feet  and  forelegs  white,  tho  drab  of  sides  extend- 
ing along  outer  surface  of  hind  legs  to  heels;  ears  faintly  edged  with 
whitish;  tail  thinly  haired,  coarscl}^  annulated,  indistinctly  bicolored, 
brownish  above,  white  below. 

Cranial  cluiracicrs. — From  original  description;  Upper  incisors 
darker  anteriorly  than  the  lower,  which  are  narrower  and  brighter  yel- 
low; upper  premolar  with  three  enamel  loops,  the  anterior  longer  and 
narrower,  the  posterior  shorter  and  broader,  and  both  diverging 
internally  to  admit  between  them  the  tliird  and  smallest,  wliich  is 
egg-shaped;  first  upper  molar  with  a  deep  inner  and  a  shallow  outer 
reentrant  angle;  tliird  upper  molar  with  an  enamel  pattern  similar 
to  that  of  second,  but  posterior  loop  noticeably  narrower  than  ante- 
rior. Rostrum  narrow,  the  nasals  and  premaxillic  projecting,  as  in 
allied  species,  far  over  the  incisors,  and  premaxillae  forming  in  front 
sharp  vertical  ridges.  The  small  incisive  foramina,  lachrymals,  and 
interorbital  foramina  closely  resemble  those  of  Geomys.  The  frontals 
form,  as  in  2Ius,  sharp  supraorbital  ridges  which  are  (continued  across 
the  parietals  and  bound  a  plane  surface,  with  the  interparietal,  twice 
as  long  as  broad,  attached  posteriorly,  while  the  temporal  fossse  are 
deepened.  The  under  jaw  closely  resembles  that  of  PerognatJius  in  the 
shape  of  the  coronoid  and  angular  processes;  the  deep  fossa  which 
in  Geomys  extends  outward  from  the  posterior  molar  is  entirely 
absent. 

Measurements. — Dry  skin  of  type  (from  original  description) ;  Head 
and  body,  145;  tail,  95;  hind  foot,  30.  STcull:  No  measurements 
available. 

RemarJcs. — The  type  of  H.  adspersus  Peters  I  have  not  examined, 
but  Peters's  full  description  and  plate  illustration  of  cranial  and  dental 
characters,  together  with  notes  kindly  made  for  me  by  Mr.  Gerrit  S. 
^^liller,  jr.,  seem  to  indicate  that  the  species  belongs  to  the  genus 
Liomys,  but  differs  from  all  the  other  known  members  in  having  the 
soles  of  hind  feet  naked  posteriorly.  The  dental  characters  shown  by 
the  plate  are  those  of  an  immature  individual  with  permanent  pre- 
molars in  place,  but  very  slightly  worn.  The  teeth  in  some  respects 
approach  those  of  L.  Jieterothrix  of  similar  age,  and  the  two  species 
may  prove  to  be  related.  From  repens,  a  spiny  pocket  mouse  of 
the  genus  Heteromys  inhabiting  the  same  general  region,  adspersus 
may  be  known  externally  by  the  white  instead  of  dusky  outer 
sides  of  forelegs;  and  the  skull  differs  notably  in  narrower,  more 
constricted  frontal  region  and  in  the  apparent  absence  of  addi- 
tional enamel  islands  in  the  posterior  lobes  of  all  the  upper  molari- 
form  teeth. 
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LIOMYS  IRRORATUS  ((iray). 
Oaxaca  Si'Iny  Pockkt  Mouse. 
(PI.  Ill,  figs.  5,  Tm.) 
TTeteromys  irroraius  Gray,  Tror.  Zool.  Soc.  Lond.,  p.  205,  1808. 

Tlelcromys  alholimhatus  Gray,  Proc.  Zool.  Soc.  Lond.,  p.  205,  ]808.  From  T>a  Parada, 
Oaxaca,  Mexico.  CotypcH  (2)  in  Brift-iBh  Museum,  probal)ly  collected  by  Boucard 
for  Sall6. 

Ty'pe  locality. — State  of  Oaxaca,  Mexico.  Type  in  British  Museum, 
probably  collected  by  Boucard  for  Salle  near  the  city  of  Oaxaca.^ 
Specimens  from 
the  city  of  Oaxaca 
are  considered 
typical. 

Distribution. — 
High  interior 
plains  and  lower 
mountain  slopes 
in  central  and  east- 
ern Oaxaca,  Mex- 
ico. Lower  Sono- 
ran  and  Humid 
Tropical  Zones. 

General  cliarac- 
ters. — Size  rather 
large;  tail  slightly 
longer  than  head 
and  body,  well 
haired,  sharply  bi- 
color;  color  griz- 
zled gray ;  lateral 
line  faint ;  ears  dis- 
tinctly edged  with 
white ;  sole  of  hind 
foot  hairy  posteri- 
orly, five-tubercu- 
late. 

Color. — Fresh 

pelage:  Upperparts  mouse  gray,  darkest,  and  in  some  specimens 
more  or  less  mixed  with  blackish  on  top  of  head  and  back, 
thinly  grizzled  with  ochraceous  buffy  hairs;  underparts  and  feet 
white;  ochraceous  buffy  lateral  line  absent  or  usually  inconspicuous; 

1  For  localities  worked  by  Boucard  in  this  region  see  Selater,  Proc.  Zool.  Soc.  Lond.,  p.  295,  1868;  ibid., 
1859,  pp.  369-370. 


Vn  /:  GU£f!R£ReA/S/S 


Fig.  6.— Distribution  of  Liomys  irroratus  and  allied  forms. 
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outer  sides  of  foroanns  vnrving  from  uoarly  \nivc  whiio  to  distinctly 
grayish;  oars  blackisli  odi^oil  with  whitisli;  tail  dusky  above,  whitish 
below,  except  tip,  which  is  dark  all  round. 

Cranial  iharacters. — Skull  large  and  rather  heavy,  relatively  short 
and  broail,  with  slender  rostrum  and  widely  spreading  zygomata; 
supraorbital  ridges  rather  weakly  developed,  as  usual  in  the  genus 
Liomus:  sagittal  area  very  wide;  interparietal  broadly  oval;  bullae 
large  and  inilated;  dentition  heavy;  anterior  molars  nearly  as  broad 
as  premolars;  posterior  molars  ver}^  small  and  cylindrical;  tubercle 
over  root  of  lower  incisor  well  developed.  Similar  in  general  to  that 
of  gu(  rrcrcnsis,  but  less  massive;  rostrum  much  more  slender;  pre- 
maxillie  narrower;  front als  narrower;  maxillary  root  of  zygoma  less 
heavy.  Compared  with  hulleri,  the  skull  difl'ers  mainly  in  narrower 
frontal  region  and  decidedly  larger,  broadly  oval  instead  of  triangular 
interparietal. 

Measurements. — ^Average  of  six  adults  from  Oaxaca,  Oaxaca:  Total 
length,  273  (258-295);  tail  vertebra?,  148  (132-163);  hind  foot,  32.3 
(31-35).  SluU  (average  of  same):  Greatest  length,  33.2  (31.5-34.9); 
zygomatic  breadth,  15.8  (15-17.1);  interorbital  breadth,  8  (7.7-8.3); 
length  of  nasals,  14.1  (13.2-14.9) ;  width  of  bramcase,  14.9  (14.3-15.6); 
alveolar  length  of  upper  molar  series,  5.2  (4.9-5.5). 

Bemavlts. — Specimens  in  the  collection  of  the  Biological  Survey 
from  various  locahties  in  Oaxaca  have  been  compared  for  me  by 
^Ir.  Gerrit  S.  Miller,  jr.,  with  the  types  of  irroratus  and  alholiinbatus  in 
the  British  Museum.  Those  from  the  city  of  Oaxaca  w^ere  found  to 
agree  closely  with  both,  and  in  Mr.  Miller's  opinion  irroratus  and 
albolimbatus  represent  the  same  species.  His  comparati  ve  notes  appear 
to  justify  this  conclusion.  Alston  has  shown^  that  the  type  of  aTbolim- 
hatus  probably  came  to  the  British  Museum  through  Salle.  Boucard 
made  collections  for  Salle  at  La  Parada  (type  locality  of  albolimbatus), 
altitude  about  7,900  feet,  on  a  mountain  slope  15  miles  northeast  of 
the  city  of  Oaxaca;  also  at  San  ]\liguel  de  Peras,  a  few  miles  southwest 
of  the  same  city.  As  no  exact  locality  was  giv^en  for  the  type  of 
irroratus  which  was  obtained  through  Salle  from  the  '  'State  of  Oaxaca," 
it  seems  probable  that  it  also  w^as  collected  by  Boucard  at  the  same 
place  as  albolimhatus  or  elsewhere  in  the  vicinity  of  the  city  of  Oaxaca. 

L.  irroratus  is  typical  of  a  group,  most  of  the  members  of  which  are 
closely  related  and  range  over  nearly  the  whole  of  the  Mexican  table- 
land region.  The  group  belongs  mainly  to  the  Sonoran  Zones,  but 
several  representatives  reach  a  short  distance  into  the  Arid  and 
Humid  Tropical  Zones. 

Sijeciraens  examined. — Total  number  30,  from  localities  as  follows: 

Oaxaca:  Oaxaca,  22;  Cerro  San  Felipe,  2;  Mount  Zempoaltepec,  5;  Yalalag,  1. 


1  Biol.  Centrali-Amer.,  Mamm.,  p.  167, 1879-1882. 
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LIOMYS  IRRORATUS  TORRIDUS  Morriam. 

Torrid  Spiny  I'ockkt  Mo uhk. 

Liornys  torridus  Mernum,  Proc.  liiol.  Soc.  Wash.,  XV,  j).  4'),  Mar.  h,  l!K)2. 

Heleromys  eziyuus  Elliot,  Pub.  Field  Coliimh.  Muk.,  Z(jo1.  hct.,  Ill,  pp.  140-147, 

Feb.,  1903.    From  Piiente  do  Ixtla,  Moroloe,  Mexico.    Type  in  Field  Coluinbiari 

Museum. 

Tyi)e  locality. — Cuicatlan,  Oaxaca,  Mexico.  Type  No.  60045^  9 
adult,  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Nelson  and  Goldman,  October  14,  1894. 

Distribution. — Arid  interior  plains  and  valleys,  from  northern 
Oaxaca  and  southern  Puebla  west  through  ^lorelos  and  eastern 
Guerrero  to  Chilpancingo.  Arid  Tropical  and  lower  part  of  I^ower 
Sonoran  Zones. 

General  characters. — Closely  allied  to  irroratus  and  alleni,  \)ut 
smaller;  outer  sides  of  forearms  less  grayish  (usually  pure  white); 
hind  foot  five-tuberculate  as  in  irroratus. 

Color. — As  in  irroratus,  except  outer  sides  of  forearms,  which  are 
pure  white  or  faintly  edged  with  grayish. 

Cranial  characters. — Skull  closely  resembles  that  of  irroratus,  but 
averages  much  smaller,  with  nasals  less  deeply  emarginate  (some- 
times truncate)  posteriorly.  Differs  from  alleni  mainly  in  decidedly 
smaller  size  and  less  squarely  truncate  nasals. 

Measurements. — Type:  Total  length,  242;  tail  vertebrae,  134;  hind 
foot,28.  Averageof  10 adult  topo types:  242  (227-252) ;  139(129-143); 
28.1  (27-29).  Slcull  (average  of  10  adults):  Greatest  length,  30.7 
(29.9-32.1);  zygomatic  breadth,  14.2  (14-14.8);  interorbital  breadth, 
7.7  (7.4-8.2);  length  of  nasals,  12.3  (11.9-12.8);  width  of  braincase, 
13.4  (12.9-14);  alveolar  length  of  upper  molar  series,  4.5  (4.3-4.9). 

Remarlis. — This  small  form  is  nearly  related  to  irroratus  and  alleni 
and  connects  them  geographically.  Its  fairly  v/ell-defined  range 
includes  lower,  hotter  areas  than  those  of  irroratus  or  alleni,  but 
complete  intergradation  seems  certain.  Specimens  of  irroratus  from 
the  city  of  Oaxaca  show  a  large  amount  of  individual  variation,  and  the 
smallest  are  only  slightly  larger  than  typical  torridus  and  agree  other- 
wise very  closely  with  it.  Those  from  higher  parts  of  the  plateau  region 
in  and  near  the  Valley  of  Mexico  are  apparently  nearest  to  alleni,  but 
present  variable  characters  and  in  some  respects  approach  torridus. 

Topotypes  of  H.  exiguus  Elliot  are  nearly  typical  torridus. 

Specimens  examined. — Total  number  109,  from  the  following 
localities : 

Oaxaca :  Cuicatlan  (type  locality),  37. 

Guerrero:  Ayusinapa,  1;  Chilpancingo,  5;  Tlapa,  5. 

Morelos:  Cuernavaca,  8;  Puente  de  Ixtla,  4;  Yautepec,  22. 

Puebla:  Acatlan,  2;  Amolac,  2;  Atlixco,  5,  Piaxtla,  17;  Tehuacan,  1. 
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LIOMYS  IKRORATUS  MINOR  Merriam. 

IIUAJUAPAM  SriNY  PoCKET  MoUSE. 

Liomys  torridus  minor  Merriam,  Proc.  Biol.  Soc.  Wash.,  XV,  p.  45,  Mar.  5,  1902. 

Ti/pe  localitij. — ITiiajiiapam,  Oaxaca,  Mexico.  Type  No.  70301,  $ 
adult,  United  States  National  Museum  (Biological  Survey  collection), 
collected  by  Nelson  and  Goldman,  November  18,  1894. 

Disfnhution. — Elevated  plains  of  northwestern  Oaxaca  and  north- 
eastern Guerrero,  Mexico.    Arid  Tropical  and  Lower  Sonoran  Zones. 

General  characters. — Size  smallest  of  the  irroratus  group.  Most 
hke  torridus,  but  still  smaller;  hind  foot  five-tuberculate.  Differs 
fi'om  irroratus  in  decidedly  smaller  size. 

Color. — As  m  torridus. 

Cranial  cliaracters. — Skull  similar  to  that  of  torridus,  but  smaller; 
braincase  more  arched;  rostrum  heavier  posteriorly,  broadening  more 
gradually  to  zygomata;  nasals  shorter,  squarely  truncate  posteriorly. 

Measurements. — Type:  Total  length,  222;  tail  vertebrae,  125;  hind 
foot,  27.  Slcull:  Greatest  length,  29;  zygomatic  breadth,  14.2; 
interorbital  breadth,  13;  length  of  nasals,  11.7;  width  of  braincase, 
13.9;  alveolar  length  of  upper  molar  series,  4.6. 

RemarTcs. — L.  i.  minor  appears  to  be  a  rather  localized  form.  Speci- 
mens from  northeastern  Guerrero  seem  to  show  intergradation  with 
torridus. 

Specimens  examined. — Total  number  7,  from  the  following  locali- 
ties : 

Oaxaca:  Huajuapam  (type  locality),  4;  Tlapancingo,  1. 
Guerrero:  Sochi,  1;  Tlalixtaquilla,  1. 

LIOMYS  IRRORATUS  ALLENI  (Coues). 
Allen  Spiny  Pocket  Mouse. 
(PI.  I,  figs.  3,  3a,  36;  PI.  Ill,  figs.  4,  4a.) 
Heteromys  alleni  Coues,  Bull.  Mus.  Comp.  Zool.,  VIII,  pp.  187-189,  1881. 

Type  locality. — Rio  Verde,  San  Luis  Potosi,  Mexico.  Type  No. 
5889,  $  adult.  Museum  of  Comparative  Zoology,  collected  by  Dr. 
Edward  Palmer,  February  26,  1878. 

Distribution. — Eastern  and  southern  portions  of  Mexican  table- 
land region  from  Monterey,  Nuevo  Leon,  to  the  Valley  of  Mexico  and 
as  far  west  as  Chicalote,  Aguas  Calientes,  and  Ocotlan,  Jalisco. 
Upper  and  Lower  Sonoran  Zones. 

General  cliaracters. — Similar  to  irroratus,  but  smaller;  color  and 
external  appearance  about  the  same;  lateral  line  rather  faint;  tail 
relatively  shorter,  about  equal  to  head  and  body;  hind  foot  five- 
tuberculate.    Similar  to  pretiosus,  jalicensis,  and  torridus,  but  larger. 
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Closely  related  to  canus,  but  smaller.    Differs  from  texensis  in  Larger 
size  and  grayer  color. 
Color. — As  in  irroratus. 

Cranial  characters. — Skull  similar  in  general  to  that  of  irroratus, 
but  nasals  truncate  instead  of  emarginate  posteriorly;  rostrum 
heavier;  frontals  broader;  interparietal  slightly  smaller.  Closely 
related  to  jalicensis  and  torridus,  but  larger,  with  more  squarely  trun- 
cate nasals.  Similar  to  texensis,  but  larger,  with  relatively  narrower 
frontals,  and  larger,  broader,  less  evenly  oval  interparietal.  Com- 
pared with  pretiosus  the  skull  is  decidedly  larger  with  rostrum  less 
inflated  anteriorly;  premaxillaB  less  bulging  over  incisors;  nasals  rela- 
tively narrower  anteriorly.  Difi^ers  from  canus  mainly  in  smaller 
size  and  narrower  frontals. 

Measurements. — Average  of  two  adult  topotypes:  Total  length, 
257;  tail  vertebrae,  137;  hind  foot,  32.7.  Average  of  five  adults  from 
Ahualulco,  San  Luis  Potosi:  254  (249-257);  126  (121-132);  31.6 
(31-32).  Shull  (average  of  four  adults):  Greatest  length,  34.5 
(34-35.2);  zygomatic  breadth,  16.7  (16.1-17.1);  interorbital  breadth, 
8.7  (8.5-9);  length  of  nasals,  14.2  (13.9-14.6);  width  of  braincase, 
15.4  (14.9-15.8);  alveolar  length  of  upper  molar  series,  5.6  (5.3-6). 

Reinarlcs. — L.  i.  alleni  is  a  widely  distributed,  central  subspecies 
whose  range  is  nearly  or  entirely  surrounded  by  those  of  closely 
related  forms.  Specimens  from  Monterey,  Nuevo  Leon,  agree  mth 
the  typical  form  in  color,  and  in  breadth  and  shape  of  interparietal, 
but  are  smaller  and  apparently  grading  toward  texensis.  At  lower 
elevations  to  the  eastward  of  the  type  locality  alleni  passes  into 
pretiosus,  as  shown  by  specimens  of  the  latter  form  from  Valles,  San 
Luis  Potosi,  and  from  Jalpan,  Queretaro.  Specimens  from  Queren- 
daro  and  Patzcuaro,  Michoacan,  and  in  and  near  the  Valley  of  Mexico 
are  variable  and  appear  to  be  approaching  torridus.  On  the  west  and 
northwest  alleni  intergrades  with  jalicensis  and  canus. 

Specimens  examined. — Total  number  107,  from  the  following  locali- 
ties : 

San  Luis  Potosi:  Rio  Verde  (type  locality),  12;  Akualulco,  6;  Hacienda  la 

Parada,  3;  Jesus  Maria,  2;  Villar,  15. 
Aguas  Calientes:  Chicalote,  1. 
Federal  District:  Tlalpam,  3. 
Guanajuato:  Acambaro,  1;  Silao,  8, 
Hidalgo:  Marques,  2;  Tula,  2;  Zimapan,  3. 
Jalisco:  Ocotlan,  15. 
Michoacan:  Patzcuaro,  1;  Querendaro,  5. 
Nuevo  Leon:  Cerro  de  la  Silla,  1;  Monterey,  9. 
Puebla:  San  Martin,  4. 

Queretaro:  Pinal  de  Amoles,  5;  Tequisquiapan,  1. 
Tamaulipas:  Jaumave,  1;  Miquihuana,  3. 
Zacatecas:  Berriozabel,  4. 
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LIOMYS  IRRORATUS  PRETIOSUS  siibsp.  iiov. 

Metlaltoyuca  Spiny  Pocket  Mouse. 

Type  from  Metlaltoyuca,  Puobla,  Mexico.  No.  93097,  $  adult,  United  States  National 
Museum  (Bioh)gical  Survey  collection),  collected  by  E.  A.  Cu)ldman,  January  25, 
1898.    Oriijinal  No.  12081. 

Distribution. — Humid  basal  inoiintaiji  slopes  in  extreme  eastern 
San  Luis  Potosi,  northern  Queretaro,  eastern  Puebla,  and  northern 
Vera  Cruz,  ^Texico.    Humid  Tropical  Zone. 

Gerural  characters. — Similar  to  alleni,  but  color  slightly  darker; 
lateral  line  more  distinct;  cranial  characters  pronounced;  hind  foot 
five-tuberculate.  Somewhat  like  texensis,  but  much  darker,  ochra- 
ceous  buff}'  hail's  less  conspicuous. 

Cohr. — Fresh  pelage:  Upperparts  dark  mouse  gray,  mixed  with 
blackish  on  median  dorsal  area,  thinly  grizzled  with  ochraceous  buffy 
bail's;  uiiderparts  and  feet  white;  lateral  line  pale  ochraceous  buff}^, 
usually  chstinct  from  cheeks  to  hmd  legs;  outer  sides  of  forelegs  gray- 
ish, interrupted  by  buffy  lateral  line;  tail  dusky  above,  white  below, 
except  tip,  which  is  dark  all  around. 

Cranial  characters. — Skull  rather  small,  with  short,  anteriorly  ex- 
panded rostrum  and  very  narrow  frontals.  Similar  in  general  to  that 
of  alleni,  but  decidedly  smaller;  anterior  nares  much  more  inflated; 
rostrum  narrower  posteriorly,  the  sides  more  nearly  parallel;  nasals 
relatively  broader  anteriorly,  slightly  emarginate  posteriorly;  fron- 
tals much  narrower.  Compared  with  texensis  the  skull  is  less  mas- 
sive; anterior  nares  more  inflated;  rostrum  narrower  posteriorly; 
frontal  region  much  narrower,  more  constricted;  premaxillse  reach- 
ing farther  posteriorly  beyond  nasals;  interparietal  much  broader 
transversely  and  less  evenly  oval. 

Measurements. — Type:  Total  length,  263;  tail  vertebrae,  145;  hind 
foot,  34.  Average  of  five  adult  topotypes,  246  (239-263);  133  (127- 
145);  32.6  (31.5-34).  SMU  (type):  Greatest  length,  32.5;  zygo- 
matic breadth,  15.2;  interorbital  breadth,  7.5;  length  of  nasals,  13.2; 
wddth  of  braincase,  14.6;  alveolar  length  of  upper  molar  series,  4.9. 

Remarlis. — In  the  remarkable  inflation  of  the  anterior  nares  pretiosus 
diffei-s  from  all  the  other  members  of  the  irroratus  group.  The  sub- 
species appears  to  be  restricted  in  distribution  to  the  Humid  Tropical 
Zone.  Specimens  from  Valles,  San  Luis  Potosi,  and  from  Jalpan, 
Queretaro,  are  nearer  to  pretiosus,  but  show  gradation  toward  alleni, 
which  occupies  the  higher,  Sonoran  areas  of  the  table-land  region  to 
the  westward. 

Specinoens  examined. — Total  number  25,  from  the  following  localities : 

Puebla:  Metlaltoyuca  (type  locality),  7. 
Queretaro:  Jalpan,  11, 
San  Luis  Potosi:  Valles,  3. 
Vera  Cruz:  Papantla,  4. 
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LIOMYS  IRROIIATUS  TEXENSIS  Mcrrium. 
Tkxah  Si'Inv  I'ockkt  Moure. 
Liomys  texensifi  MerriAm,  Vror.  liiol.  Soc.  Wash.,  XV,  j).  45,  Mar.  5,  1002. 

Type  locality. — Brownsville,  Texas.  Type  No.  58670,  9  adult, 
United  States  National  Museum  (Biolot^jical  vSurvey  collection), 
collected  by  J.  Aldeii  Loring,  February  19,  ]S94. 

Distribution. — Low  ])lains  from  southern  Texas  to  southern  Ta- 
maulipas,  west  in  eastern  Nuevo  I^eon  to  China.  Lower  Sonoran 
Zone. 

General  characters. — Most  Hkc  alleni,  but  smaller  and  paler,  the 
^lender  ochraceous  bufTy  liairs  more  conspicuous;  hind  foot  five-tuber- 
culate.  Similar  in  size  to  pretiosus,  but  much  paler;  differing  also 
in  well-marked  cranial  characters. 

Color. — FresJi  pelage:  Upperparts  pale  mouse  gray,  darkest  on  top 
of  head  and  back,  rather  conspicuously  grizzled  with  ochraceous 
bufTy  hairs;  underparts  and  feet  white;  lateral  line  pale  ochra- 
ceous buffy,  usually  broad  and  distinct;  outer  sides  of  forearms 
grayish;  tail  dusky  above,  white  below,  except  tip,  which  is  dark  all 
round. 

Cranial  characters. — Skull  similar  in  general  to  that  of  alleni, 
but  much  smaller;  frontals  relatively  broader;  interparietal  smaller, 
narrower,  more  evenly  oval;  nasals  and  premaxillse  more  nearly 
conterminous  posteriorly.  Compared  with  pretiosus  the  skull  is  more 
massive;  rostrum  broadening  more  gradually  to  zygomata;  frontals 
broader;  interparietal  much  narrower  transversely. 

Measurements. —Ty^e:  Total  length,  231;  tail  vertebrae,  114;  hind 
foot,  30.  Average  of  10  adult  topotypes:  237  (230-257);  122  (114- 
132) ;  29.2  (25-32).  Slcull  (average  of  10  adults) :  Greatest  length,  31.8 
(31.1-32.7);  zygomatic  breadth,  15.6  (14.9-16.4) ;  interorbital  breadth, 
8.2  (7.8-8.8);  length  of  nasals,  13  (12.2-13.6);  width  of  braincase, 
14.3  (13.9-14.8);  alveolar  length  of  upper  molar  series,  4.9  (4.5-5.2). 

RemarTcs. — The  range  of  texensis  marks  the  northern  limit  of  the 
genus  along  the  Gulf  coast.  Although  a  well-marked  form,  it  is 
evidently  closely  related  to  alleni,  which  inhabits  the  more  elevated 
table-land  region  of  the  interior,  and  the  two  apparently  intergrade 
in  the  vicinity  of  Monterey,  Nuevo  Leon. 

Specimens  examined. — Total  number  91,  from  the  following  locali- 
ties: 

Texas:  Brownsville  (type  locality),  42;  Lomita  Ranch,  4. 
Nuevo  Leon:  China,  1;  Montemorelos,  4. 

Tamaulipas:  Alta  Mira,  7;  Bagdad,  3;  Hidalgo,  2;  Matamoros,  18;  Soto  la 
Marina,  4;  Victoria,  6. 
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l.UniYS  IRRORATUS  CANUS  Merrinm. 
Chihuahua  Spiny  Pocket  Mousk. 
Liomys  canus  Morriam,  Vroc.  Biol.  Soc.  AVash.,  XV,  ]>p.  -44-45,  Mar.  5,  1902. 

Type  locarity. — Near  Parral,  Chiluialiua,  IMexioo.  Type  No.  96259, 
S  adult,  I'nitecl  States  National  Museum  (Biological  Survey  col- 
loction\  collected  by  Nelson  and  Goldman,  September  21,  1S98. 

Distrihution. — High  plains  along  the  eastern  base  of  the  vSierra 
Madre  from  southern  Chihuahua  to  southern  Zacatecas.  Upper  and 
Lower  Sonoran  Zones. 

General  eliavaeters. — Size  largest  of  the  irroratus  group.  Most 
like  aUeni,  hwi  larger  and  slightly  paler;  lateral  line  less  distinct;  hind 
foot  five-tuberculate.    Similar  to  jalicensis,  but  much  larger. 

Color. — ^As  in  irroratus  and  alleni,  but  slightly  paler,  and  lateral 
line  less  distinct. 

Cranial  eliaracters. — Skull  very  similar  to  that  of  alleni,  but  larger, 
with  broader  frontals;  nasals  broader  and  heavier,  truncate  poste- 
riorly as  in  alleni.  Similar  in  general  to  jalicensis,  but  decidedly 
larger,  nasals  more  squarely  truncate  posteriorly. 

Measurements. — Type:  Total  length,  276;  tail  vertebrae,  138; 
hind  foot,  34.  Average  of  three  adult  topot3^pes:  262  (247-276);  133 
(128-138);  33  (32-34).  SluU  (type):  Greatest  length,  36.9;  zygo- 
matic breadth,  18;  interorbital  breadth,  9.6;  length  of  nasals,  15; 
width  of  braincase,  16.5;  alveolar  length  of  upper  molar  series,  5.5. 

BemarTcs. — The  large  size  of  this  form  usually  serves  to  separate 
it  from  alleni,  to  wdiich  it  is  evidently  closely  related.  It  appears 
to  be  restricted  to  a  rather  narrow  high  area  along  the  east  base 
of  the  Sierra  Madre.  Specimens  from  the  city  of  Durango,  Durango, 
and  from  San  Juan  Capistrano,  Zacatecas,  are  smaller  than  the 
tjTpical  form,  but  agree  in  relative  breadth  of  frontal  region.  Those 
from  Valparaiso,  Zacatecas,  are  nearly  typical,  although  more  distant 
from  the  type  locality. 

Specimens  examined. — Total  number  36,  from  the  following  locali- 
ties. 

Chihuah-ua:  Near  Parral  (type  locality),  8;  Santa  Rosalia,  1, 
Durango:  Durango,  1;  Inde,  5. 

Zacatecas:  Hacienda  San  Juan  Capistrano,  2;  Valparaiso,  19. 

LIOMYS  IRRORATUS  JALICENSIS  (Allen). 

Jalisco  Spiny  Pocket  Mouse. 

Eeteromys  jalicensis  Allen,  Bull.  Mus.  Nat.  Hist.  XXII,  pp.  251-252,  July  25,  1906. 

Type  locality. — Las  Canoas,  about  20  miles  west  of  Zapotlan, 
Jahsco,  Mexico  (altitude  7,000  feet).  Type  No.  26325,  young 
adult,  American  Museum  of  Natural  History,  collected  by  J.  H.  Batty, 
August  6,  1905. 
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Distribution. — Table-land  region  of  Jalisco  and  nortliwestern 
Miclioacan.    Mainly  Lower  Sonoran  Zone. 

General  characters. — Most  like  alleni,  but  smaller;  color  the  same; 
hind  foot  five-tuberciilate.  Similar  to  canus,  but  decidedly  smaller 
and  slightly  darker. 

Color. — As  in  irroratus  and  alleni. 

Cranial  characters . — Skull  much  like  that  of  alleni,  but  smaller; 
nasals  normally  truncated  posteriorly  as  in  alleni.  Differs  from  canus 
in  decidedly  smaller  size  and  relatively  narrower  frontal  region. 

Measurements. — Type  (from  original  description) :  Total  length, 
232;  tail  vertebrae,  112 ;  hind  foot  (dry  skin),  27.5.  Average  of  three 
adults  from  Atemajac  (near  Guadalajara),  Jalisco:  234  (228-238); 
119  (117-124);  30  (30-31).  Slmll  (average  of  5  adult  topotypes) : 
Greatest  length,  31.9  (31-32);  zygomatic  breadth,  15.3  (14.4-15.9); 
interorbital  breadth,  8  (7.2-8.8);  length  of  nasals,  12.3  (12-12.5); 
width  of  braincase,  14.5  (14.1-14.8);  alveolar  length  of  upper  molar 
series,  5.1  (4.9-5.4). 

Remarlcs. — This  subspecies  is  evidently  closely  related  to  alleni, 
from  which  it  appears  to  differ  only  in  smaller  size.  The  difference 
is  constant  in  specimens  examined  from  widely  separated  localities 
in  the  western  part  of  the  plateau  region,  including  most  of  Jalisco 
and  a  part  of  ^lichoacan. 

Specimens  examined. — Total  number  37,  from  the  following  locali- 
ties: 

Jalisco:  Las  Canoas  (type  locality),  10  (including  type) ;  Ameca,  9;  Arroyo  de 

Gavilan,  3;  Atemajac,  8;  Etzatlan,  1;  Sierra  Nevada,  1;  Zapotlan,  2. 
Miclioacan:  Zamora,  3. 

LIOMYS  BULLERI  (Thomas). 
BuLLER  Spiny  Pocket  Mouse. 
(PI.  Ill,  figs.  6,  6a.) 

Heteromys  hulleri  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  XI,  pp.  330-331,  Apr.,  1893. 

Type  locality. — La  Laguna,  Sierra  de  Juanacatlan,  Jalisco,  Mexico. 
Type  (  9  adult  in  alcohol)  in  British  Museum,  collected  by  Dr.  Audley 
C.  Buller,  December,  1892. 

Distribution. — Known  only  from  the  type  locahty  ia  the  Sierra 
de  Juanacatlan,  Jalisco,  Mexico.    Upper  Sonoran  Zone. 

General  characters. — Size  medium;  tail  slightly  longer  than  head 
and  body;  color  grayish;  lateral  line  pale  ochraceous  buff;  liiad  foot 
five-tuberculate.  Size  and  color  about  as  in  alleni;  cranial  characters 
distinctive. 

Color. — Fresh  pelage:  Upperparts  mouse  gray,  mixed  with  blackish 
on  median  dorsal  area,  thinly  grizzled  with  ochraceous  buffy  hairs; 
underparts  and  feet  white ;  lateral  line  pale  ochraceous  buff,  extending 


62 


N(Mrni    AMKHICAN  FAUNA. 


INo.  31. 


from  c'hooks  to  hiiul  logs;  outer  sulos  of  forelegs  gravisli,  interrupted 
by  a  white  area  beUnv  lateral  line;  ears  dusky,  faintly  edged  with 
whitish;  tail  brownish  above,  white  below. 

Crania]  cJiaractn'S. — Skull  broad,  ilat,  and  rather  short.  Similar 
in  general  to  that  of  allcnl,  but  interparietal  much  smaller,  subtri- 
angular  instead  of  oval,  the  anterior  angle  well  developed;  braincaso 
less  arched;  nasals  slightly  broader  posteriori}^,  concave  instead  of 
truncate.  DitVers  from  jalicnisis  in  the  same  general  characters  as 
from  alhni,  in  addition  to  hirger  size. 

Measwreinents. — Type  (from  original  description) :  Head  and  body, 
114;  tail,  120;  hind  foot  (mthout  claws),  28.5.  An  adult  topotype; 
Total  length,  250;  tail  vertebrne,  128;  hind  foot,  32.  Slcull  (an  adult 
topotA-pe):  Greatest  length,  33.5;  zygomatic  breadth,  16;  inter- 
orbital  breadth,  8.6;  length  of  nasals,  14.3;  wddth  of  braincase,  14.8; 
alveolar  length  of  upper  molar  series,  5.5. 

Remarks. — A  topotype  of  hulleri  m  the  collection  of  the  Biological 
Survey  has  been  found  by  Mr.  Gerrit  S.  Miliar,  jr.,  to  agree  very  closely 
with  the  type  in  the  British  Museum.  L.  hulleri  is  clearly  a  member 
of  the  irroratus  group.  In  external  appearance  it  resembles  alleni 
and  jalicensis,  but  the  cranial  characters,  especially  the  decidedly 
smaller  size  and  more  triangular  shape  of  the  interparietal,  distinguish 
it  from  either. 

Specimens  examined: 
Jalisco:  La  Laguna  (type  locality),  1. 

LIOMYS  GUERRERENSIS  ep.  nov. 

Guerrero  Spiny  Pocket  Mouse. 

Type  from  Omilteme,  Guerrero,  Mexico.  No.  127523,  9  young,  U.  S.  National  Museum 
(Biological  Survey  collection),  collected  by  Nelson  and  Goldman,  May  17,  1903. 
Original  No.  16435. 

Distribution. — Humid  heavily  forested  Pacific  slopes  of  the  Sierra 
Madre  in  the  vicinity  of  the  type  locality.    Humid  Tropical  Zone. 

General  characters. — Size  large;  tail  about  equal  to  head  and  body; 
color  blackish;  lateral  line  very  faint;  hind  foot  five-tuberculate. 
Similar  in  general  to  irroratus,  but  much  darker,  and  cranial  characters 
quite  different. 

Color. — Type  (acquiring  adult  pelage j :  Top  of  head  and  back  fresh 
deep  glossy  black,  thinly  grizzled  with  buffy  hairs ;  sides  of  body  and 
hind  legs  still  in  immature  mouse  gray  pelage;  underparts  and  feet 
white;  outer  sides  of  forelegs  grayish,  interrupted  along  lateral  line; 
heels,  inner  sides  of  ankles,  and  hairy  portion  of  sole  of  hind  foot  dark 
brownish  black;  ears  black,  edged  with  whitish;  tail  black  above, 
white  below,  except  extreme  tip,  which  is  dark  all  round. 

Cranial  characters. — Skull  massive,  short  and  broad,  with  short, 
heavy  rostrum,  broad  frontal  region,  narrow  palate,  and  heavy  den- 
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tiiiou.  Compared  witli  irroratm,  the  skull  is  lunivior;  i-oslruiii  sliorter 
and  much  broader,  especially  posteriorly,  broadcsnin^  movo  ^i  tulually 
to  zygomata;  nasals  sliorter,  slightly  notched  posteriorly;  ])remax- 
illa;  broader,  reaching  posteriorly  beyond  nasals;  maxillary  root  of 
zygoma  heavier;  frontals  broader;  interparietal  broadly  pentagonal 
(oval  in  irroratus);  palate  narrower;  dentition  of  the  irroratus  type, 
but  heavier. 

Measurements. — Type:  Total  length,  255;  tail  vertebrae,  127;  hind 
foot,  34.  An  immature  topotype:  247;  140;  35.  Slcull  (average  of 
two  immature  topotypes) :  Greatest  length,  33.2  (33.2-33.3);  zygomatic 
breadth,  16  (15.6-16.5);  interorbital  breadth,  8.5  (8.5-8.6);  length 
of  nasals,  13.1  (13-13.2);  v/idth  of  braincase,  15.4  (15-15.9);  alveolar 
length  of  upper  molar  series,  5.8  (5.7-5.9). 

Remarks. — L.  guerrerensis  is  a  member  of  the  irroratus  group,  but 
appears  to  be  a  distinct  species.  The  only  known  specimens  are 
immature,  but  differ  strikingly  from  irroratus  of  the  same  age,  and 
the  differences  noted  would  doubtless  be  accentuated  in  adults.  The 
unusually  dark  color  of  the  species  is  probably  due  to  a  heavy  forest 
environment. 

Specimens  examined: 
Guerrero:  Omilteme  (type  locality),  2. 


PLATE  I. 


[Natural  size,  except  figs.  1,  2,  and  3,  which  are  enlarged  four  diameters,  and  figs,  la,  2a,  and  3a,  which  are 

enlarged  two  diameters.] 

Figs.  1,  la,  1?).  Hderomys  (HetcromTjs)  desmarestianus  Gray. 

1.  Partially  worn  crowns  of  upper  molars.    (No.  100007,  U.S.  Nat.  Mus., 

Biological  Survey  Coll.) 

la.  Jaw  with  partially  worn  molars.  (No.  100007,  U.  S.  Nat.  Mus.,  Bio- 
logical Survey  Coll.) 

16.  Lateral  ^new  of  jaw.  (No.  100007,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.) 

2,  2a-2d,  Heteromys  (Xylomys)  nelsoni  Merriam. 

2.  Partially  worn  crowns  of  upper  molars.    (No.  77920,  TJ.  S.  Nat.  Mus., 

Biological  Survey  Coll.;  type.) 

2a.  Jaw  with  partially  worn  molars.  (No.  77920,  U.  S.  Nat.  Mus.,  Biolog- 
ical Survey  Coll.;  type.) 

26.  Lateral  view  of  jaw.  (No.  77920,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.;  type.) 

2c.  Upper  view  of  skull.  (No.  77920,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.;  type.) 

2d.  Lower  view  of  skull.  (No.  77920,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.;  type.) 

3,  3a,  36.  Liomys  irroratus  alleni  (Coues). 

3.  Partially  worn  crowns  of  upper  molars.    (No.  93914,  U.  S.  Nat.  Mus., 

Biological  Survey  Coll.) 
3a.  Jaw  with  partially  worn  molars.    (No.  93914,  U.  S.  Nat.  Mus.,  Biolog- 
ical Survey  .Coll.) 

36.  Lateral  view  of  jaw.  (No.  93914,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.) 

4,4a.  Heteromys  {Heteromys)  anomalus  (Thompson).    Caura,  Island  of  Trin- 
idad.   Adult  male.    (No.  5965,  Amer.  Mus.  Nat.  Hist.) 
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Skulls  and  Jaws  of  Heteromys  and  Liomys. 


1,  la,  16.  H.  desmarestianus. 

2,  2a,  2b,  2c,  2d.  H.  nelsoni. 


3,  3a,  3b.  L.  i.  alleni, 

4,  4a.  H.  anomalus. 
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[Natural  size.] 

Figs.  1,  la.  Heteromys  jesupi  Allen.    Type.    Near  Minca,  Colombia.    Adult  female. 
(No.  15347,  Amer.  Mus.  Nat.  Hist.) 

2,  2a.  Heteromys  australis  Thomas.    Topotype.    San  Javier,  Ecuador.  Adult 

male.    (No.  113306,  U.  S.  Nat.  Mus.) 

3,  3a.  Heteromys  desmarestianus  Gray.    Teapa,  Tabasco,  Mexico.    Adult  fe- 

male.   (No.  100003,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

4,  4a.  Heteromys  longicaudatus  Gray.    Montecristo,  Tabasco,  Mexico.  Adult 

female.    (No.  100211,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

5,  5a.  Heteromys  goldmani  Merriam.    Type.    Chicbarras,   Chiapas,  Mexico. 

Adult  male.    (No.  77576,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

6,  6a.  Heteromys  fuscatus   Allen.    Type.    Tuma,    Nicaragua.    Adult  male. 

(No.  28451,  Amer.  Mus.  Nat.  Hist.) 

7,  7a.  Heteromys  gaumeri  Allen  and  Chapman.    Tunkas,  Yucatan.  Adult 

female.    (No.  108129,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
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Skulls  of  Heteromys. 


1,  la.  H.  jesupi.  4,  4a.  H.  longicaudatus. 

2,  2a.  H.  australis.  5,  5a.  H.  goldmani. 

3,  3a.  H.  desmarestianus. 


6,  6a.  H.  fuscatus. 

7.  7a.  H.  gaumeri. 


PLATE  III. 


[Natural  size.] 

¥iG8.  1,  la.  Liomys  pictus  {Thomas).    Armeria,  Colima,  Mexico.    Adult  male.  (No. 
45371,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

2,  2a.  Liomys  pictus  parviceps  Goldman.    Topotype.    La  Salada,  Michoacan, 

Mexico.  Adult  male.  (No.  126481,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.) 

3,  3a.  Liom?/s  cmptis  Merriam.    Topotype.    Tonala,  Chiapas,  Mexico.  Adult 

male.    (No.  75104,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
4,4a.  Liomys  irroratus  alleni  (Coues) .    Topotype.    Rio  Verde,  San  Luis  Potosi, 
Mexico.    Adult  male.    (No.  82116,  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.) 

5,5a.  Liomys  irroratus  (Gmy).    Oaxaca,  Oaxaca,  Mexico.    Adult  male.  (No. 
68376,  U.  S.  Nat.  Mus.,  Biological  Sur^^ey  Coll.) 

6,6a.  Liomys  hulleri  (Thomas).    Topotype.    La  Laguna,  Sierra  de  Juanacatlan, 
Jalisco,  Mexico.    Adult  female.    (No.  88176,  U.  S.  Nat.  Mus.,  Biolog- 
ical Survey  Coll.) 
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1,  la.  L.  pictus. 

2,  2a.  L.  p.  parviceps. 


Skulls  of  Liomys. 


3,  3a.  L.  crispus. 

4,  4a.  L.  i.  alleni. 


5,  5a.  L.  irroratus. 

6,  6a.  L.  bulleri. 
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phseura,  Liomys,  40. 
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